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01814057.2 



« « m * * 



1. tt*£.*f*fejfc£*g^--23 (FGF23) Jt 

2. &^&£f 8^-23 (FGF23) #^$;f*&, & 

SEQIDNO: 1 ^ SEQ ID NO: 3 4LS.^-3jHft# 

3. %&,&M'%Lte&!kK®T-23 (FGF23) * 
ttf*fr*4«4«-#$It, i%£J!k&%J? SEQIDNO: 2 SEQ 
ID NO: 4«^-^ttJUt^l«**i!Jr40%t4^W-*fet*Ji 1 

4. DSMZ DSM 13530 t&^#^&#&. 

6. &#J,££ 5 #t^*£#££/&&tlTM: 

7. ft*)-** 1 ti*4-*4**, ***«fc*J§*T*4Mfc* 

8. l ^KMiiAiL, 

9. ***** 8 ****fc***T##*#**4L 

11. M>&*J*jMtift4M*$6Lftrj£. 

12. ^*^A^M*lJfeA-|6:B-J-.23(FGF23)***i*. 

13. fc#1*#12ftfr*#*, *t**i#4MUJMTSEQID 
NO: 1* SEQIDNO: 3 4l £4r--*tt4UL*a fi*4***.£;»Mt*.* 
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01814057.2 



ft * i S * # M2/7M 



14. &<H^*4U2ti*****«*. 

15. *U«JJ|-* 14 #**4M£fc*ii*T*#lM***4Ufc 

16. k^&#'J,£-£ 12 #^&#&tf$£L&lJ&. 

17. fc^*^il^**lJfc4*B-f-23(FGF23) ***jt«fr, $ 

18. &^A#f^*»JfeiifeHf--23 (FGF23) 

19. 4tfl**18W^»iHt, **tffcFGF23 *AJUL*H4 
SEQIDNO: 2 SEQ ID NO- 4 *J.^-*tf# l jUL/M#:M.'Jr 

20. #*#^A#f*M*4-JfeH^-23(FGF23)^Jt**^i#, 

21. 20 *t«Ht***ftTH: ££@bft#, 

22. *^iMHM"Jfe£*W*-23<FGF23> 

23. fe*I#*-22**^H*«, *ttf*****tf*FGE23ia 

24. ***** 22 *t^*«*HTJll: #&t& 
SEQ ID NO: 2 ft* 176 ( ) 

tM4«4-f- SEQ ID NO: 2 tt£ 179 4UMUL ( ) 

25. **tf*#fJMU&±*W;F-23<FGF23) £t#r&2 

26. *»tf**NMUfc±*H^-23<FGF23) ^*^Jtfc 
^^^r^FGF23 ##J& 

27. fr#J*# 26 *t#4*ft4&Tfc: >fe*J"f 
SEQ ID NO: 2 176 * * * jMatf-f SEQ ID 
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NO: 2¥l% 179 4UUUU4MUL) *ttf££. 

28. J&^W&£-fc^-23 (FGF23) ###J#J, 
#]&ijTM: flH&&*%FGF23 mRNA GMfc FGF23 
jUbJc-ftifr-f. *l*ttFGF23±4fr#>**ittfrf-. 

29. 28 Tift: AX**. 
IK*. JBu $>JtK*4fr. 

30. 28 *t*f-*#fJ*A46T<a*&4fcfr: 

T###^FGF23 #&#^T##J£^FGF23 

31. 28 *t^T^*J^ATHitRNA^«, 
**H&#^FGF23 mRNA ajc-f #*M£ RNA. 

32. &frfrW££l¥jfr%&&frM$$%^&±&fr{ l t J jz&%. 

33. ^^«J^^12^^^#^^J^#^^^^^^. 

34. 18 * Jk*«**T*£**44*Mfc. 

35. fr^^#^20««^«H^T*±4l^tt^#. 

36. &^f]#-^22M^*«^«||#7#^A#>«&iiL^#. 

37. 6^fl#^23«^Aftjgt^>«««T#^A^«»flL^*. 

38. 6*-fefl4-*24 M^ffM^UKfTMA^Ii^. 

39. &^*U']^£25tf^£ FGF23 £ JM*#m #T&<f:3M£tf 

40. 64»:M1£-* 26 FGF23 £ $ #T-££*U£tf 

41. 27 FGF23 £ JbMtfft ^ T#£A4t«* 

42. &^#0^28^#*J^|^I5#T#^^^^#. 

43. £&^#&^&J&££8^-23(FGF23) 

44. **-*|L^#^ft^ftii^f-Afi&** f 
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m m * # mmM 



44 

( ADHR). 

47. ****44«**. *t*****#ft 
( ADHR). 

53. ****»*:*-*. **•*****.*#. 

^:::;:;:^r*^^' ****** 

55. ****S4l»**.*t*** J M»***» Tih!X ^ 



° 1814057 - 2 ft *J S * * »5/7Jff 

it#<M#*| (XLH), ii#*teir^#^ ( HHRH ), 
(HBD). (ADHR). 
ft, ****** JL fr')H£;S. 

56. 4M>]*#54ttzr*, *t«fii±*##«46Tfe: A*^ 

57. H*|*4E-54^^*, FGF23*fc#. 

58. fc*J-**54ft;*-j*, 

59. fc#J*#54tt:fr*, *t*t**#!**6Tfe«#iB#T«- 
»J#t&: £#££ft^#. te#**ft^4*. £&ft 

60. ^•r**frrt*JH»*#-f-^'f-«:ft4&33r* f 

*(2)jftrjH^*Jf*tFGF23 4&4LJt**^, *t 
FGF23 W***^^*********-?-^*^. 

61. #^|L^#*tf#Ji^&tf^&, k&fMftltSLIr 

(FGF23) THMfc#£»* H3r4fc# ft FGF23 2 J&tf 

mRNA fr^&jfyMM. TlMWf*»#Jl#4&*rt FGF23 pKk*+Q 
*?*)M. *>TflMt*&*JL3**A FGF23±4fr$**fc#*pti«. 

62. fr*J«. 61 *ttf**i^#«.Jt&TlE: X 

(XLH). (HHRH), 
(HBD). **M«*fcfcJt4M&#* (ADHR), 
ft. ****** 1, frfrg*. 

63. &#'J^-£61 tf3r&, *W^j*]^^TM: 

65. 64 #ttfi£fr*4mM^#tf**Ha 

FGF23 £lt#:frfcttft**tt££. 
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66. 64 *t^*A-**«LitaTfc.: 

67. #^|L#4fr#^tt£iL^£-*Lttarj£, ktest&^flr^ 

23(FGF23) £ Jit. 

68. 67 #>5r&, FGF23 

69. 67 *t^il*it^*fLA^T&: &J$L1t 

70. &^|L^#ftrttf ^jM^^tt^, ft*******" 

*:E^--23(FGF23)#-f-tti$ft]. 

71. 70****, *tW**TJ**iJ!MfeFGF23 

72. 101**70****, * + &A?f- 

73. #^IL^M#^jM^&#*&, 

#&J&,£-fc@^--23(FGF23)**^&&&. 

74. fc*!** 73 #ttf£fr*4m&*rt*#*Mfta|** 
FGF23 £Jfc***f-i5**j&;U£4*££. 

75. &*]**73tf;3r&, *ttf**i^#**Ufc&T*a: 

76. &*?'#JL*H*4t*tt't &&J**N&nt4L*fr 
|1^&F*3# FGF23 ^JMM^ ***£*!. 

77. ^n^^^m^^^m^^^^ 

*H^-23(FGF23)*T#£tfiM$l##frrt** FGF23 
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A. 

01814057.2 ft jpj n # zjj ^7/7^ 

78. fcfl*#77#** f *t^Sfe***AJW.Jl. 
79. 

80. -#^*f«tlL^^^^^^ife4^^^^]^:, 

81. -#^*r^lL^^^rt^^ife«^^^^^, 

^ft^**Alf ifeH^-23(FGF23)^It*.-f 4*3*9, £t#T 
^FGF23^it^-f-^^^^^^Pt|L^#4^ J fa.^^, 

*l, *t^f^^^^FGF23^^^^^|L^^,t^ii^^L, i£ 

83. ^**.24*0^*ftA,*t^**^^Tft:*^-fSEQ 
ID NO: 1#527G>A, 535C>T^536G>A. 



01814057. 2 



M1/63M 



*S!A#f**»Jfe4*B^ (FGF23) JZUN*Ltf>F& 

Aifr**ft**l*lf.**|-**&*a. ( ^ J5-] # # jt, * ^ 
(Hypophosphatemia)^ $ jfo^(Hyperphosphatemia) ) £ # £ •)& 
&f * 8 

feteXi£#|fc.MM&#^( X-Iinked hypophosphatemic rickets, 
XLH) , #Kft45*ft*J|:4*'&|fcjL4tift£ ( hereditary 
hypophosphatemic rickets with hypercalciuria, HHRH ) „ faitL%^$k 
( hypophosphatemic bone disease, HBD ) , ffflk &#*^'l±4&jfa.#(<.| 
#5^ ( autosomal dominant hypopohsphatemic rickets, ADHR ) . 
tffcA iJu^l * # t * *M ** & A** 1 * 

H#, B*^i"lfcit^«ii*«-A*4r*^**^^^^** 
->F&, tt^FGF23^^AM-^SEQIDNO: l^SEQIDNO: 



01814057. 2 



{ft BJ # Jg2/633l 



£^/M###,&&/H']i5SEQIDNO: 2#»SEQ ID NO: 44LJ.1>' — 
^ ft H&St$ H £ ^ £ jjr 40 % ft - *L 

-fDSM 13530 1- 

&&£W&)-^?r&f, &^FGF23#fe&*#i£4£l&^#&£ 

Jtt., His6#^£flL FLAG#^£/fcL 

4u£$i£kte^FGF23tf#&, *t^^TH#^#^^^ 

^«>«i£&^-&^^FGF23^^^^t^^^. £->M£&# 
^^&^T##^#^^rf-/^^^^^^FGF23^^ 

*&$&teJ5^FGF23J<,&££^ iU&tf 

^*t, i##^^*^"SEQIDNO: l^SEQIDNO: 3^tJ.^- 
^tf^tf&i&tf J.^#50%#>M !*)--.&„ 

^£$fe&k^^FGF23i£££$^ |S)&4fr. 

*£$&fc#fe^FGF23i«££^ 
fr%2Jk.&-^fc&X}%&*1(Lt i fr%ZJkMSEQ ID NO:2^SEQ 
ID NO: 4iL^.^-^^-& i ^^?«J^^1.^^^40% tf^MlsJ—li. 

^H^^#^^^FGF23^«*^^^ 4 



10 



01814057. 2 



{ft BJ # $3/6331 



*A«i£feiHfcJ%FGF23tf*'*4**, £- 
>Mtit*&**#*t. ****FGF23«*!-*f&*jt*. 
££^*fc;f8Xt1"SEQIDNO: 2#3Sl76#IL&& (*MUfc) 
SEQIDNO: 2ti#1794Mt£JMttM) . 

i^ilT^a: #I*M^SEQ ID NO: 1#527G>A. 53SOT. fr536G>A. 

**.99%&&&*&£tiFGF23*jfc. £->Htifcifr 
FGF23*Ifcfc*rtftf*tt*)t****lL ££#-f*3 
xt^SEQ ID NO: 2# $ 176£L4l&ifc ( ) J*«EQ ID NO: 

2**#179*UUUM*tefc) . 

*-A«&*FGF23W*|'*j«. J?ti*lTJa£flMMftJ4FGF23£jfc 
ttmRNA#-f-tf^f, fM&FGF23£ *fc#--f-4&$^ J&8M&FGF234L 

Jt. #$#J£##&^FGF23 
tt£fr*#:fr#^FGF23£#.ttifc#>. 

M«&«fc^MFGF23^^«4t^««#T*^A^«i 

*iL«^fc^&^«^FGF23«&*t*i#W^«#fti|i»««* 

*A*«fc*fc^llFGF23^lt^*J|*Tr#^**^ft^ 

**«^fc^fc^##*^FGF23^ifc^*J-«*T#****& 

^W^fefe&^»^*ifiFGF23*4^**Ai|*»«*|*T#^ 

^iL*afcitfc^l|^*Jt4t^-***if!FGF23*4^«*Ai|*» 

^iL»>ai£&^&^^^^^FGF23^^ll#^*JI§f 



n 
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itt m 4? ^4/635; 



/^i£££^FGF23£;fll*^SEQIDNO: 2tffl76te 
(##,ft) ^ft^SEQIDNO: 2#*1794UMUl ( #Aft ) 

4fr, #T&FGF23£&k^££. 

^^L»Ji£&^&^^^FGF23^J&^*JI§#T#'t^^^^^ 
4fr, ^FGF23^iIt&^^^-^^^^^^jt. 

4fr, #&FGF23£lMMB**--fSEQIDNO: 2#f£l76#-il£-ft ( ##. 
ft) il^^f-SEQIDNO: 2«*1794Ul*J* ( ftltft ) *t&^££. 
^^^i£&^&^FGF23^#*J#J^*J^^T#€^^^^^ 

*. 

*AW^fe*r^*rntlL^##»ft^lfcii**-*fi&^*, (1) 
* I ]£^FGF23#4^t£##&££#i£#), Jt + fefctf-fML**'* 

( ADHR) . 

*«.«afc**fthtlL«#*rtt*|fcii**-Ai5**, (1) 
#(2)ft:W4*##**Jlklfe««- 
«J*L£#££*fiFGF23* #t*r&£*£FGF23£lfc« 

#^ ( ADHR ) . 
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itt m 45 



##JMJfia**tf*±*##*; #(2)&#ifc4###A4Mk*$*- 
»!#*tFGF23^A#.-f tiitft, *t#*tFGF23£*jM-*i*J--F 

*L, ***** JL***rtti4UL4f-4.. 

XLH ) , HHRHh 4LM|']h*( HBD h 

f £&#£tetejMW#*l ( ADHR) , *Jfr*#^ft'lNfc4fc. 
****** jL 

£i£#-^ft&#£;sfc^-£t> #^£FGF23&#. 

>(2)&:*N Jtf* tFGF23^^ii.4^^, 
^tFGF23^^ii^^t^*^T^J8tji#-^^^4t:„ 

iMfctf ***##* * IWFGF23 £ MmRNA*-f #J . If-* 

*&*$L^4&frl*FGF23£jlM^#4Hj*L Aft $L$J%fr 
ftFGF23£4&##*tf##]#J. 

*-^«**»****t. *A*NLiMTIa: X**£#* 
4***<XLHK &****#$«£( HHRH). **«**( HDD h 
**fc****jL*4&4MMADHR) . *********** 
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itt m 45 



£-^>&&#&;&:$-l£t> **4**fe****#«*l*aFGF23 

3&4fc#- #FGF23 £ Jlfc*-^. 

****t. ##)T^#JFGF23£ 

>^FGF23#^&&&. 

+ . «J9r«^FGF23 
^4frife^^^^r*t*^FGF23*ft*^*»tlL^#^i^^FGF23#JIt 

*-f 
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tt m # ^7/635X 



IL^r 4fc tfj tfriafafcft &*%FGF23# 

k^&#&^FGF23£/M^f-#TMJ, £tFGF23£JM<^6$#i^ 
&&ffo%fem&&&£fllLmGF23£flk&)'&M, #t££32FGF23 

SlA^^^^^JSJADHR^^ ( 1406^1478) 
SlB^^^^I^ADHR^^ ( 1406, 1478, ^2318) 



15 



01814057.2 



IS m V H8/635f 



#-fc*»BAC/PAC#4£X. ^*-&^&l£RPll-303E5-5RPll-320N7, 
& &RP1 1-1 03 All H RP1 1 -935C2^ fij ^ 8 ^ t # & * . 4! ^ T 
D12S1624^D12S1594^tfB]#&gK GPR64. ^»GDF2#| JL 

B3A-3C4LFGF234*'&nllL##FGF*JfejaLJl WJL*.A^JH 
( SEQ ID NO: 14 - 34*p fc^S t A #.6$*^ ) . *tJ*lfL-f * 
+ ~^ft + #PMM#&'«;MJ. T«$##FGF2*4M*ttt* 
#P-#£#3ttf EMteZ. £FGF23t&£#ft>HMU& ( ®3C; 
« * ) £FGF23tf 'ML n t *fltlP . MS^^L^ CLUSTAL 

^» PRETT YBOXj* £ . Kfr »Y JLFGF23& & PFAM&&£ ^FGFil 
(4.6e-14. 1.9e-16) . £4ni5FGF£;&tf £*«t 
*VMt#*25% "36% 

«4A4.4»^FGF23«4<ftfc4Lii***»#**tH«.. 
1\&tf£ft^%LMRNA&fttfRT-¥CRfr$r&/^>v (H) , If (L) . 
?4U|L/f (TPK *J*(SlK +^(T). frt&JVl (SM) 

t^^T650bp/ t ^, iftM (B) (K) JLB94&. 

® 4B*L#J£4fc*7*J& 2 & t #FGF23£&# Northern 

*pi£®#. ^/ E «t^#T^t£^'f^li^jfe^^lfe^K562t^S 
$'j3kb^l.3kb^^ ( *il3) . #fciwJfe&&jMkb£l.3kb#£.*. 
( *MU = HL-60; ^if2 - HeLaS3; ^il4 = MOLT-4; #-ii5 = RAJI; 
*ii6=SW480; ^il7=A549; >^il8=G-361. ) 

S5A^FGF23^cDNA^^J (SEQIDNO: 1). 

S5B£>UFGF23#.it£gfM ( SEQ ID NO: 2) . 

S 6A& 'b & FGF23 &J cDN A^- H ( SEQ ID NO: 3) . 

®6B^'MLFGF23^# I ^^^ ( SEQ ID NO: 4) . 

W7Ajt*^*<w|f A.Aft&FGF23«&*^4L**&Westeni^itH 
$L ^FGF23#.^iRi5'i^L^^IPTG#-^ (+) (-) 

H#27kDa$-6£. ^&&&&#-&T£Lll&tf FGF23( FGF23-6xHis) 

mi. 

®7B^L^^#^^lfe^FGF234^^Northerii^^@^. 

16 
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8 S )£9/635f 



FGF23 * 4f * i| FGF23 4 & * * # ft HEK293 to Jfe «* & RNA 
(pFGF23; *il3 ) 64 Northern*^ $7*: T l.lkb#— < * 

41- £#&64HEK293£9/&; *ii2 = JK £^pcDNA3.1#M 
HEK293&J&. ) 

®7C^^#^^J8&^FGF23^^^Western^^®^. 
P FGF23#Jfc64Mjfc (*Mt2, 4. 6) «HE*#fttojfe ( *itl, 3. 5) 
&fttt*tf£**N**&t. *.FGF23fc***|32kDato2kDa#«#- 

aSAjt*******!**^ (OHO) JBt3#ttfFGF234ti£tf 
Northern*pi£g#. *&i#*flOHO*N* ( SjUfc3-7) 64&RNA64 
Northern^ *^#J.#T**30^^1Jkbsf«»3kb^afti.FGF23# 

W8BA4»<frOHOH'*#At^FGF23*^Jjr4L^^Westerii^* 
8 *t *. I| OHO*f it 6^2m g^4b 64 it m T HI #FGF23** 
( + ) &mm2kDa$r&M. 

«9AAFGF23tt# 1 4U*/M ( SEQ ID NO: 2) , #+#*7tf 

Wl0A^«»ip4fi^ADHR^ifiFGF23*^Jf WlLife^^ft 
tt — Western^ it Bfc.. &FGF234fc#^ & £^ 

(FGF23) 4ADHR&M ( R176Q. R179W, R179Q) FGF2364^ 
^#ft**HEK293to**ff402|ig^#*#4. (M) &50Mgtojfc3l# 
# (L) ii^fWestern^^#„ £*±f!FGF32* + 
3l32kDafrl2kDa£-f , fl&X^ADHR^^^ t&*H$32kDa&4|r . #r 
*feFGro#ft«toJ6JLIf**jLB!tt, * JL/Mrtt*#4L*4lfe* 

fllOB£*££$>ADHR&£$ (R176Q. R179W. R179Q ) A. 
FGF2364£l72- 184telt&Ifcfi4*]£. 

B 1 1 A£& ^FL AG# vL FGF23 64 £ i£ tfj Western j£ ® . ft # 
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& «M ^ ^10/63^; 



FLAG##'&4£ (M2) Western *pi£^;M -f&m & 

#^##^ttfN£^FLAG#-fc5f£^ ( ft^niLfe, 

4R176Q ( FGF23. 
$FLAG-FGF23 4tjfrtH 3/ 36kDa £ f & £ 26kDa J* ft, fa 
FLAG-R176Q£!MJLj^##361d)a&f , #^-26kDa^4lf . 

miB£*H£FGF23*6;ftt**W f *t*^TFLAG4L^ « 
FGF23£#. ^SPC^.* ^J^^%. 

Wl2AA4»«Mfc^**FGF23*6Jf-fHEK293*»Jfe«Weiteni^ 
^S^. ^^FGF23#^^^5xl0 6 >hHEK293^J8&-^(+) 
^^l^f (-) ^a24*Mj-«*FGF23*-fr**JS.St#We8tcrn^*^ 
#. **£32roa*12H>a*f 

Sl2BA#4*fjL*fc*jR*5««L. #©12At^f^#^^#t 

8 1 3 £.4* «^ £ « ADHR £ £ FGF23 « ^ If * ft Western If 
##&^£$A££^FGF23*FLAG#i&JF£^jfc££^ 
FGF23 # * ft HEK293 *si jfc 4* «■# ^ #. ^ If * -sepharose— & 

#*/fl«iFGF23*fr^||^^#*3t^Westeni^it^*f. 
32kD»#-^^-f #-^|f*^^4fi**ifiFGF23. 
**T, *^ii#*#,St*^28kDa!lf 
( = iL&FGF23; ^if2 - R176Q; *ii3 = R179W; *ii4 = 

R179Q; *i£5=CMV&^; * if 6 = FLAG-FGF23 ; *it7- 
FLAG-176Q; »Mt8 - FLAG**. ) 

JL#*A*f *Mfc&£ g-f-23 ( FGF23 ) tf#r 



18 



01814057.2 



$ m # Ml 1/6351 



(ADHR) ***-fr^JtS, #<M#FGF23. ADHR##;fc£^# 
#*K *»TJM-#. FGF23£«:& 

( ff^ftAft&tiftJHMHl) i*lfft+it£*j&. 

#Mft t stFGF23##J $ ft &tfajkx%]k& 

fe&4a*flL-FXLH. HHRH, HBD> 4uiU&*l4^ £f^4££f * 

t^ft&&&. *JlFGF23fe9jMft&&f ft#ftjUtifr, AAflMfc 
-M-ttt*ft&*+. g^, T#itti:iMiUfcFGF23*te0*|-J&* 
#4MFGF23*Jfc*+ tt^f 3 >K «3lFGF23 

i£Tfl-F*#**.*L#, #JJ***Jt****3tjKFGF23***& + 

Bib, *^**ta*iftFGF23T**^#*rt^|fcii#^ft 
^Mi«., S*#frrtWFGF23*.-f-^»^-ftU-(* 
*'«64ritA4L**H4#SLjt**'lt^-*) , ^&@^ftifci£5*L 
& « JL«« & £J3t £#lTFGF23*-f & jM£ t 

**FGF23*^**rtl%teA.*#A**-^-«ft^*it. 
#*FGF23***#ftJUfc*t*#**4M. 

*Afl&4H«FGF23tt^*4*ft. t4Hf4&, &A&r 

A &J&^ X m 'J T « *lFGF23i# ^ « *t ft ( ^ *i £fl *» B 5A*> 
6A; SEQ ID NO: l^SEQ ID NO: 3 ). tt^FGF23tift&i*ft£j)NA. 
*f **«*7A*JLFGF23*ftiME-a*, 
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St*. *.H*4*fl*4Hrd'ft&*. *Jft^*.»WFGF23 
tfDNA^SEQIDNO: l^SEQIDNO: 3**Jtl*50% Jt 
^DNA-^SEQIDNO: l^SEQIDNO: 3£**J$60%, 

&95%, JL*J.jLft&***99-100%H**fc. 

*.*.ttfefctt*FGF23*4fc*, *ftt*#£*Jt«*4t*J?** 

*FGF23£Jt4*4*ft*4h&ft. £lM**$JW^tfiMjfc/*fl*»tf, 
( GFP) , myc. myc-ftSm&gfc ( myc-PK) , 
His6, (MBP) , FLAG 

#**Ifc(FLAG), *4Mfc*J&^##lMGST> ft A, 

ft fll-f **Uii£#£. £ Jft.fi* 4ft*. tf^jfc § flf*4 

4*4****1. 

t^FGF23> #*9J!&^*^FGF23» 
*>«f3fcFGF23£A»Jft + *&#/8. *jMM£J>Itft-ffr*s|»#fcifc 
& M.AftV4T*«JLA^A4b^X9li»4r^4r. 

WGF23****, *f4U££d-?-/fl&Mfi*tt 
^^*T#>ft€#. tf.&fi*£, 4U££*?/?|***ifi*tt*tt-f 
FGF23*^*f»J^5 , «, tf>ifc«##*#6Jf£*ilfct*&4L£. 

£**fc*i£3-iftt. *ilfl&#&*lfc*lFGF23fi*^*#**** I 
*. 4£*fi**, ***ft*^&^**^ftlJ6t*-¥-FGF23^4L*. 

A^#*«FGF23«^***ft-f4LitFGF23*^4r^**. flib, 
*i^^**ft-f^«»Jlfct^A^#JI**FGF23lfc^#tt*ft-f4LJfe 
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FGF23#6^tf^i£i&&. &5£0.fr¥i&W&&M1-&ton*5LM*> 
#pMSXND4t&*.^ *> JS A * *i A f * *f**4- 

-T» f-f-, ^-#4*IMfcFGF23£&JI&t##&&fljMU&. *#J§f 

rij J-$&f-#]:fe»SambrooMpA, 1989, «Molecular Cloning: A 
Laboratory Manual» C^-fJLBb £J&£^-#)) , >Hl&£3££, 
Ausubel^pA, 1997, « Current Protocols in Molecular Biology)) 
*r" «£"f-£4fr£i£/fl;3r*> , John Wiley & Sons, ^Gerhardt 
^>^lft, 1994, « Methods for General and Molecular Bacteriology)) 

*ft^it*fc^*fr^*i*j|l4jaLFGF23*^Jt. !*)#, 
**.«flL-f/8-f4L*FGF23W#«.*»A*fi. 

**«a&^*^r*^-f<ft^FGF23^^«*A^*^*^^A 

*^FGF23^mRNA^rf6*p^FGF23^A^iL5LRNA^^. £ 
4L«£&fc*il5lFGro3^*4**;M#*#- ( fe^f^f^ft 

*-*.«fc^&^|ft^FGF23*4mRNAX#^RNA^ 
*t****ft*J*^#iV«|*mRNA, U.fi*p#J#mRNA 
*^tfFGF23tt<^A. *#*fc0£^flia«jtalNA«*FGF23 
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mRNAtf^#RNA#&. 

*,iff#jRNAtf#S| ( *»Tanner^A, « Antisense Research and 
Applications)) *p «&X*ft%.*>Mfi% , CRCiliJ£*t, 1993, #415- 
426K ). ^i"^***«A^^«*^A«4b*«i|j|»^JtoRNA 
i*Mfc#fe#&^j&# (Ml****) iLXRNA**#g|T/fJ 

FGF23#mRNA#5 JtiLSUi &&&& 

FGF23 mRNA^flAifc £&xtFGF23£ 

^J&J^tetrahymena-type) ( Hasselhoff, 
1988, Nature, 334: 585) *>&%Q. ttft*£4Mtftf|*&4* + 
jUt*ll-18>Hl&tt**I. 

mRNA^t- 

T tfl i&i±#Jfe^ *] # A4**&4 & # *T 18 -f * ft FGF234L 

ii^^Sl, £F*£4*&£-4l&#i9 &FGF233ft^6$FGF23 mRNA/f H 5. 
*h SEQ ID NO: l^SEQIDNO: 3^L J.^—^ JL^J.^ ^ 

50% **;MH-*fc. T«4t^lBrA4fciit«*.^A*^FGF23W#* 
( Applied Biosystems^*], ^#r#J&, ) , T# fc^'Stf] 
#DNAi£#ii#£i&. 

FGF23, B<fci&JfrTFGF23#±# t, #&H# 

FGF23«^g, *4tl!Mt&.R'tJL4Mfr. ££#4fr*/ftTfl| : fc-i*FGF23 
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%*\-, &&W&&&&®$A.*$% J iibto, £t^FGF23#*h& 

FGF23«#&#. FGF23&A#£gJ tt^^T^'flL^ t *! 

^£MFGF23^T#A^|L^£|*J^. *X/>:frtt£ 
£^##A#£&FGF23#iMI£^ > 9^T^^^t-^^#^ 

^i^#^@#A^|L^#^^^^^t, £*-t*>Nagy** 
Rossant ( 1993, «Gene Targeting, A Practical Approach)) <L3L® 
frft, , % 146-1793S, Joyner&, IRL*^) t#T&, 

-f ^ A n 'Ml ** ^Nagy^Rossant, 1993, 
((Gene Targeting, A Practical Approach)) *p «|.|^, g^yrfr)} , 
^146-179]^, Joynerlfe, IRL&XMi, 

^^^^^#^^#-^ES^ife^^^A^^DNA, ^Sambrook^ 
A, 1989, «Molecular Cloning: A Laboratory Manual)) & 
*: **; ^Ansnbelf A, 1997, ((Current 

Protocols in Molecular Biology))Kp«^£4fr #itfl ^-^», John Wiley 
&Sons, ^Soriano^A ( 1991, Cell, 64: 



23 



01814057.2 



tt W M 16/6331 



693- 702) tfifc, t^e.^*iDNA*f^ES*l 

■kfkft ( Hogan^A, 1986, « Manipulating the Mouse Embryo: A 
Laboratory Manual)) ^ «'ML^H#: *» , 

-JMHt**A*, ti*»Hogiii?A ( 1986, « Manipulating the 
Mouse Embryo: A Laboratory Manual)) *p « 'MUfcl&iMfc: £|£ri:-f 

fr*T'*IL^#FGF23J|.S*TJ8-f «±Afe* 
#&Htt4M^8*&3#4,&£.H*vjfe, /^i£#&g|fe^FGF23.&B 
«&*A***lfr. &fl*>*&FGF23(SEQIDNO: 3) 

^FGF23^E, *T«ft«AFGF23 ( SEQ ID NO: DJtH. 

^^'J^> #, ^"«ftfl^»it 

***tt#&HnML4**.<*** l *i*«***, ±£ 
*4M.*ll. Lukkarinen^A ( 1997, 

Stroke, 28: 639- 645) ft*4A#*B'ML«*H**#* 

*T******4Hfc«.|ML#* f &m*£4£*#*,Southern 
*Pi£&3c. PCR. ^/*RT-PCIWj-»t**^*#**4**. 
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t ft&#iK& a ) «A**»#**J*Lil* , fe^^«-itFGF23(+/-) 
^(-/^#^@#A.^|L^^lt#^^Jfe,^^^^»^^^FGF23 

4?r£#&jfe, *t&^FGF23*H^#*H*^#fe|Rt#*l4Llt* 
#p#]FGF23£&. ^itit^&rj&tf Jfe # ^ & & 

(1)FGF23(+/+), (+/-), ^-)#IH^4A>|M*; (2)FGF23(+/+), 
(+/-), M.(-l-)*RlL3ito&te; *»(3)&FGF23(+/+). (+/-), Jlfr 

*&^i£kte&FGF23&8y&^6^&£JIi. &A;M*&FGF23 
DNA&^##Jj£>^|^#]&4fc-f ^it@5B^6BJS.SEQ ID NO: 2fr 
SEQIDNO: 4. >_h#ri£, ^*>&& ft 

£#f'J#FGF23. iJ&jt, AS«F#^*4L«fcfe**^it«.X«&FGF23 
£4&£fc'&tt*^*FGF23$Jlt**£jt4l^ ft*, *H*4fr. 

&&^fr + &FGF23&& &&&&&& H&fljlSEQ ID 
NO: 2#*SEQIDNO: 4, «f#^^it^ tft^it*^?'] . ifcjl:, 

A £ # A.*» * JLFGF23 ft *J fc* FGF23 

tt&tfA, FGF23tf4t 
^^?']^ SEQIDNO: 2i^SEQIDNO: 4£^*L^40% |s| 
•It. jtft&#^, #J-&;H'J -5 SEQIDNO: 24SEQ ID NO: 4*^ 

80%, *££#.&*:^90%, #&Jtf£&95%. £j£.«E.&£^99-100 

T *FGF23*S«^^*^Jt*lt«&*'<K#. iE.^ 
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t:^&*££&FGF233L&>t #:**Sambrook^A, 1989, 
((Molecular Cloning: A Laboratory Manual)) {{frf tLtk'- 
-f-#», **tft, &L#; ^Ausubel^A, 1997, ((Current 

Protocols in Molecular Biology»*P«^-? £4&#i§.# y5-£», John Wiley 
&Sons, M*Pt&. *#*^J|L***^*, ****L*AJ|#« 

£*jltjMHi*FGF23>t&ti£##fc*fe. #*4jfcjfctt#-fr4Mfr# 
FGF23Jfft#*44fr*)*tttt#*. TJflfr*Mt«ifcFGF23 
i**^. T 01 /BFGF23* , #*f#;te*t 

f-^£^FGF23tf^S£ik#i£# 7£UaFGF23£.ft*t 
***#*FGF23#-*#*;Mi < *FGFdt*MHft#i£*6 ) #&Jfc 
«U&*iMBJ*^*±£FGF23tt#**#i£*&ati. 
*._k#S£, >ML«fl*MM£7 #FGF23i«tt*6Jf 4,Jfc##H*l#. 

^»Sambrook^A, 1989, ((Molecular Cloning: A Laboratory Manual)) 
*«rS-f-#t, ft K*L, frAusubel 

f-A, 1997, ((Current Protocols in Molecular Biology)) *M^-J"4 
4fr#i&J8;fr-&» , John Wiley & Sons, £a#t#T&» ^St*L*TJ8 
-f±AFGF23*&***. 
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*M* ( i&f ) fefe^lttf** jMM*4fc*4fr£4t, 

**ftft£**&4l:M|ft*A*. 
H. 

-F#*FGF£##****4#J£**fc;&. 

A *&#*flLf-^#FGF237£te#4£fr4MMr*, Jh$.& 

ft. 

*iL«*4^ttT^***FGF23**Jf, It, 

^JLaHftTfrft^AA**. **ft***-+**t. 

^A**^**^T*#fc^***4*iJfc*.4AreF23*^Jt, It, 
Jt ft. *t#***fc*FGF23*tft. T ****** 
ftfete£*f\ jfcft***** (*ft/8#FGF23##) £ 

i£#*£i£&#FGF233-6y£, *lt, it ft, Jfti^ftift'&fe. 
— #^-ft#4*sf.-f ##£#4*. iiOSambrooMpA, 1989, «MoIecuIar 
Cloning: A Laboratory Manual)) ^ «^^-&l£r: ^ft^-f-#» , ^ 
&t#$; Ausubel^A, 1997, « Current Protocols in Molecular 
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Biology)) *p «^^i^#jt^^H)> , John Wiley & Sons, £t^; ^ 
Gerhardt^F , 1994, ((Methods for General and Molecular 
Bacteriology) *p «-£ & #3T&» , &8*£*r$$4>, 

&*#*t. *£fl&feT#*FGF23ti£4fr##fttifc*. 
T^-f*#-*f*t«J«.*t*.JtFGF23, «-f^*^r^FGF23*-f-^T^ 
tt££tttf$L^#+aHJtFGF233M L . £ *K jE*»*:sU9ri£, 
^FGF23«4i#.Tfl-f &*fFGF23^Jt**jbfr4L«^^i^J8, @ 
^T^f-^tFGF23^^#^^^^^^^iJLt. 

&^£-5tTFGF23#ft*f"g:^, kteFGFR2*»FGFR4; j£ 
#«**#it*A*-«i*#FGF23£#.. * T^-JtJtfcFGFifcfls 
T#*J8T*]**.*. Tiait«#**^£^jH£*4UHHFGF23 
B*4fcfl**J*AjMtfc#*4fcFGF£* 

i£i±*Xfcte#T*J£3l:, 7A^4t«FGF23^. 

*St * * «4 it #* * it * * FGFR2#>FGFR4 

*££FGF23&*, T«*r*FGF23i**JL#J8aL«LJ&4&** > 
%jjfcM%. B#. &*FGF234*£#.;fei4Mttfc#.*#fc*fr 
^Ti«iiitJ*^FGF23**^^*A#*p*jFGF23jfr*t^^tt. «.* 

^*^Jt*^*Jt*4L--aitj|J-4fc^*l|^ft«m*fFGF234*4t#- 
fti#J8 jfcFGF234M|t Mr*. 

T##£^FGF23tf4fc#^£./Mf*£-f *Xtt£*HNM^. & 

*ft*4A^#^-*^FGF23^^-ft-4*»^*«ifr. 
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*Ifctt£**J&Ji4*#*£BI:fc*, Harlow ^ A , 1988, 
« Antibodies: A Laboratory Manual)) £p ^3£rt:-f #)) , 

*, ^Tuszynski^pA, 1988, Blood, 72: 109- 115t^^-. 

«<MttlUfcfl\fcSbfrlH#, #lMfcjM*Sfc^«*»Wrlglit*A, 1992, 
Critical Rev. in Immunol., 12(3,4): 125 - 168^L*?I ffi 
3*f\ Tttft.AWright4FA, BJi, jfcGu^A, 
1997, Thrombosis and Hematocyst, 77(4): 755 - 759 

^#cDNAX^, «-Jt*ilfc4L***4L^**if *JL^4* i #J$r&M, 
AmRNAttcDNAltJl. i£i±PCR|t#& 
6 4 ##cDNA, #DNA&Hr£'J^iii# *1HMl 

4t fa & A & 4* * £ 6 J- H ft DN A# * V #DNAX# . # -f 

^^*»Sambrook^A, 1989, «Molecular Cloning: A Laboratory 
Manual)) *p «^£j£r: £3£r£^-flf-» , 

MM**, #l£-f*|*»Wriglit*A, B-t. 

#Ti£ ( Burton^ A, 1994, Adv. Immunol., 57: 191-280). &Jft±, 
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RJbcDNAttJMiH&H. #r^tJ&«cDNAAilr 

M*bt***±*** #«&f|>fc. Fab^-f 

fe***«T£K*|5-fc;tKJil^* (CHI) . 

^k-HgFWm. IgFW* ft* ^ 
ia ' £t*^te£l*. T«€#Marks^A, 1991, J. Mol. Biol., 
222: 581- 597*#*tt**^£*&* 8C Fv DNAtt # 
7 » J» £ T^^^f - fc^Fab DNA6* * it* *h&;fe4a ft 

^fettTiK, *#*ftfc^/L^*TM#**k(BarbM, 1995, 
Nature Medicine, 1: 837 839; deKruif^A, 1995, J. Mol. Biol., 
248: 97 - 105 ) . 

**Wi£&fe**fiFGF23. ***.W»A**£*£FGF23ft 
**4**A*#IWtt#**. ££##;*;Ml«****FGF23* 

&jMM*&#£, #*>ADHR, 

***«FGF23AffFGF23*lt#*^jf it*#*«J!P4«i*i|| 

***)t«FGF23H*T#**«*t4fc^#J9-f*«HA#^ 
**-F#i$*&5|fe#FGF23;fe£*£. *>) 
*£fiFGF234ft**4ft** ( tU**** t****^****^* 



30 



01814057.2 



$ m 45 Jg23/63K 



i^X/^^, &l££;tTFGF23t-5 L &FGF23#&Jf3l& 
il^^^ ( k&te*FJLf-R176CK R179W. 
*>R179Q) &&%f££t¥l&&&tom&&^fy*)&&%ftft£ft 
ft*****.**. &&il£QTGF23tt^$L%&K&# 

^T&&;B^;*L&FGF23. m&ft^fk.%-K&1-% \16frfr%m 

*^&*Afl&#££FGF23£® £t 
^^MFGF23^^4L#FGF23^^T^*^"JtS^^^^^. 

*-it«*«T ^^^'tlL^#^^jfei( i ^^t^aFGF23^ii.^ 

**FGF23fc*fe«* 18&#J n £fl^*XlMi|^*X£x# 
FGF23£4fr***t«4fc^#, * t#>lM3£#J »t^FGF23^^^ 
ft -f 8t^FGF23^'tt. 

W*, ^#^T^^FGF23^it^^^#*J^J^itS^. Jf*) 
FGF234^^^^^J&^^I 1 |L^T#^/^^^JFGF23^^^ 

««*#TJBfW*j« l£FGF23# 6 >f ^ # FGF23-^ 

^ 1^ i& *t RNA ^ £ FGF23 mRNA * -f ft XL |£ RNA ^ -f 
( ElbashirfA, 2001, Nature, 411: 428 - 429; Carthew, 2001, 
Curr. Opin. Cell Biol., 13: 244 - 248 ) . 

99 &$t& 7 $ -ffyffl FGF23£ # f tfj FGF23*p# M , & 
^^ff.^&*fFGF23^*^*i#«W^-f**|r«FGF23^**: 
*&&#]&&4E*fli^FGFR2, FGFR4. jfa£'&FGF23^ 
fc, «^T*^FGF23**^jgLi^#«FGF23^.##**t^«;fr. 
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It. *»Jt*4ft#. H*, ;ML«»A#*f*£ttFGF23*r*ja, £t 
FGF23ft # 

*#**^#fl*FGF23#*i, «fe**t*.AJ|Tia^AT«# 
FGF23ft#«flftIU*#4fr**'&* : fr*. ^tfftJB 
PCT/US93/01201 tM«li**MUM. 

****-*tfrt*****.T, «-«.FGF234Life**4##*<tt^ 
fclMttATfttffl-Mitf. T«l*.**jfc£FGF23J* 1 *# 
*FGF23lfc«*AJ&4L^FGF23«*»jfe#|k#gH4fc^«r. 
£*tt^#*4fc^##4*FGF234U&*-f' , &t#£#8H4fc^r»tft 
FGF23*ft*+*^*|t^|fe^«ft^#ii-^FGF234L&*+#* 
#«ft*#£FGF23*&ti?l**. ##£#*4fc^#tfftFGF234L 
£*+*^*^#*4fc^#tfftFGF234L£*-f- t JJ'JiA^#«.J^^# 
*FGF23*fctt*«#l. ^#^#*4fc^#Bj-^FGF234LJt*- 
+ ttf-*£4Mfc^#N-ftFGF234UMc+ , *HH*#«4fc^*Jt 
FGF23£i£ft.J?#J#]„ 

*#ft, Tatt***^***. it*, 4#&tftFGF23£& 

FGF23±##**fc*+, *t4^#*4fc^*»i-*&FGF23**t*.^* 
1^*tt-f *t^#jH4fc^4*«i-*&FGF23^**.f-«*#«H4fc^#j|. 
FGF23&4fr#&&tifl**|. iMv&#*lfc^#tfttFGF23fc*k*-f- 
4fc^#Bj-ftFGF23*lfc*-f- , JNil^lMft^**. 
FGF23±4fr#*fcft*afl. #32*1, ^#^#«-J^^#Bt^FGF23^ 
** J P-tti L *^#*4fc^«rN-*&FGF23^*.-f-, 
*:FGF23 4# f &'j£ft## #J . 

^ia4«ftr*j+il^4*#*L*.d|t**FGF234ut, *|*»ftJ9 
RNAS|#^. Northern^, ^4p„ i^iiit 
«#&#FGF23 £ # -f -5 ft S # J8 ft DNA# * 
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* X&4fc ft - * £ « t , f-*H* D8 & t ADHR & #£FGF23 1 

^JLFGF23^r#7&^®fX*^-f^r««jADHR. *X#]^#>5->k 
fc^**4Mt^^i*##A****FGF23 (4FGF23££) «* 

i& J"J FGF23 *f T# *f FGF23# £ teit^ ^ jfe^ & . 

^^*«HFGF23*t*^lt*^6,^^BL-f 4«i*FGF23^* 
^^SR>JFGF23^^^^^.^^&^^|«|L^^^. 

**«^«5i#-ia*ft-f4fcjHFGF23«t^**^4t. 
#ttfl-fiHHFGF23**i**J, fe&iUHi8>&*\ £#lL;fc4&^4fr, 

FGF23«J^*Jtft^J8-f«J*^-3 L FGF23^«i*5# 
£ «t AFGF23 £ m H & . **Hfe* ( S.-Fg#i& 125 I-FGF23 £ 
£miSk (###**»lti;#*FGF23fr*) £#*iL£a^4«r + £ 
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^*fM**ttFGF23Jfc#:fr*fe*frtt*#-. BttJSL^ 
***Jt*. &#^&*tt 125 I-FGF23;&ft 

,25 I-FGF23^^^*#^#^^^^^^^^ FGF23 ^^^^ 
ft, *AT*«i***tFGF23*4*.A. 

FGF23*-f. iHtHift#3tA*#*t«»FGF23^Jt*«C*»i|L* 

fttt Tft«**JtJ***fcjMM&*&teXLIL HHRH, 

HBD, ADHR, ft***-*-*****. 4Ut&#^£. ^'tUtf * 
frt&Z. iM^X^tf, ADHR&##FGF23*^# 

#tt*#AtFGF23tf 

^^I^^flt^#Aii^fi5:it^^^r*jFGF23^^#^r^-, 
fc1"RT-PCR, Northern*pi£^#, sMUVAlMM^**:*. HA, T 
«AJB*#Jtf-FGF23^a*#i*^^^»**a*||.^ # ^^^ 

^*ife^^jif ^*^^FGF23^j|b/i( l i#^^^^^. -ep 
*te#tito±*&#&te&XfliTX&4ll# t *#Qj*& (XLH) , # 
ttft45A.tiit4t<&4tfc4Hl** (HHRH) . (HBD) , 

**fc*A*MfcA#ft** (ADHR) , *tf*#*ttfr*4fc (TIO) 
*ft*ttit^'f*4fc (OHO) , 4L*&$^£, f 
jE.*»*x^*f-#, ^,ifa.^^^T^^i&FGF2360i±^ 
4t&, *lfFGF23^^*i4,#'6*f*J, iU7GF23 1 ****** 

^****«*^4st*.+ «##ltit#4* it*. 
WtFGF23jL&^/*44lr1b»*t^*«#*|tA*4 
* + *4LiEtftt**iUI&. lM*FGF23;M£tti*«fl*«&te*L* 
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^^|L^^^^V7^"«^FGF23(ilA^^il^^*^^^^JIt) 
*T*|-ftFGF23$Ik*+tti*«. ^fr*FGF23£Jk* J f-tii*«ttfc 
-W**^«Mf-««l- i^£X,fl^#$;sM*J t#T&, FGF23^J»JSPC 
#6##BMf, .fi£##ISPC#FGF23#itf#]T&££^;M, 
FGF23*+tf*. T^^^^i^^^&^^ffL^^f^^ 
JMHMSK*, f^. T«iiit*flFGF23*^ftFGF23*. j F-« 

>±#FGF23 2J&£;&jfjFGF23, ^^fe^te*!*^*** 
*»JH* ££###^Mkfc*&FGF23;&££^FGF23# 

iUfl, fc*^Bi-f*i:4S^«-r^»FGF23*^Jt#«:*«^t: 

*A*a&*ft^^^^**^4L&FGF23^Mjfe#frj|t*^» 
jfa-^^^^^r^-. ^^-*T^^fflFGF23^^r^*, 
*X0r^, FGF23£4-»$£-&*. >ML««fe4*#jfcB**;jM;M. 
£*fiFGF23*J!ktf*Jfc. tt%££tUM<4M?TGI23£jfca*|-ft 

^#IMte£#**ttFGF23*:fr*FGF234U&**i**i. & 41*41*4 
1994, Bone and Min., 24: 17- 24). ;MFGF234^FGF23;f -f- 

frTfc£**#*A**t«*4M!, FGF23^^^T^^4-^-f^ 
MA«tM*»*#.*Tft#*l^|EMAtD, 
Mi fit Afcfct, RI*:ifcJ8FGF23 
MFGF23) *^«FGF234Lit«ili«Tia#lj-*|fc^Jt4!-*i|fc f it 
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«i m =u m28/635t 



3HFGF23) 4#it*FGF234&tti£#], j£*.Ttf*. *-fA>MM. 

4t8 tt**MHft^FGF23tt4**ftifc 3 

FGF234^-i^FGF23^ i F-^^ ( ^T^1 : -^^#^45^ 

*. ftil*-i:«rsfe^-f-*ai-ft«L**^it***ta!FGF23#it# 

*Jt*fcfc**MM!|±, «4i6.^#dk>IMFGF23^4t^ 
M^FGF23#*l#, ^*^FGF23«&#*i#HS£<t#*^-r#h^ilX 

HTxi^T^^i 

**.*fc*&JB-f*fe*FGF23^S4LJt^-H&*^^* 
ft*»A#*k^*^FGF23«5*^i#JL<fc*|t*1rlk-f^.X#L^ti# 
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IK m # 3129/6331 



*£(flHfcFGF234.&, i£^##l£^FGF23#*l#, £tFGF234L&, 
*#l±fe<MilS#T****. flit. 

MSI. &<L%L&%, ##&^FGF23tt*L^ **#BHfcFGF23*-f 

3>K **«fe4*&****ft##FGF23tt4**tti*«*. £ 
***h*FGF23**4Hftt*,T, T 4*:frjlHtJfl 

*4**i§FGF23**-;fe*j--FiE'fr 
FGF23*+lMfc#****^*ia-, Ttf******#***h»* 
*fcJ9*a*, ^^i^FGF23^^f-#ISJ^iLf 

^^rl&^/4 ( &^il#^l&^^|b4l.#FGF23. £i:^#>b#£M 

^m^^^iMFGF23^il#^#J^rt#^^r^. 

TFvkitlft it, ■^^ft^&^ilSFGF23i^^^^^|§#if#t : K i ^. 

£fl-F**.ti-, tJ«*T****"*Ti«*^SFGK3 
^^^X^^Tffif-^-tlL^^^^^^FGF23^^^^4fc^ 

*T « Ing-lOOmg/kg/d « * JMM /#* T * f" * JM^* 93" 

flTfl^***!^^**^*. *T^SFGF23iP|*fc« f it* 

JBJffr, *#(resealed) 
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itt W £ 3l30/633l 



^ A, A 4MB n %&.&%t^vA k^teA^fr-^A £ % f ^ 

^#gAiWA. 

tf^fcAtfAMLAJtoM^A^fl+ii.. 

TiafcJJ^nJIL fj»^., jf^, £^ aje% 
ttfcarfl^AAii*. A#f ^^JL!«^*^*J^#^ 

4*. *fctt*fc*#fefe*4h&*iMM^ JGMNttiftU fe*fc**A 
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$ m # ^31/63^ 



0.1-100% (w/w) 

^fc^ji^ 
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ltt m ^32/6351 



(sodium starch glycollate). &£»#£tf??£-')±#J &&->0§l;F tef- ^ 

ft*. &*fe*ft-f4MM. ftft*. JL*. &&£f# 

*\ #ft46, #Ai.49. *»#ft#. &*ti4MtiH^flfcfe4ft;FflL 

#flfttete*flL-fftftft4l. MA. 

«]. ft-j|r#*£*|, -^4,256,108. 4,160,452. 

X#J&*Tk^*th*#K an* 

*ts&#*Mi, mt«, #ft*5. 

ft****, 

^is^J8lfrft^*i|t«*ft&*>f ft, «*a»-l4A^#.tt* 
**fcft*t****. *4Ml*fc*«*»**»**ifc*. ft*MU£&& 

j*. ^*r3**db«}*^*. ft&£$ft2T 

ft*«, #ft«. it. iPI^J. ^^«J. 
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ift m 4? 3133/6331 



***** . &*JL4fc*|&tete*llL 

f - *f ^ « $. PT£« k&te* ft -f if & ip m , 

tf*-#&^, t#«*. ***#**4JM*&A^*.^fe«tf 
#4±*fl fete********. 

***** * 

*. 
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ft W # ^34/63^ 



*l*-f Ringer*,**., 

****** *^*±#TWfjH^#|k4t^A^fc^*tA^ 
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itt # ^35/63^ 



*&*^#tt#*„ #A«fc^f##** (#^*«A-it*at*i 

iif, #i£#JT>a££l^4&#50-99.9% (w/w), ^^'tt^JT 
a£X|&4'#«*0.1-20% (w/w). #*fc««Tfe***h£fr, 

^OJ-2OO^*tf-f-:$A#&0|. 

xl^-f#*ja*4«i^rT«6,^'W*»Jt#&^i0.1% (w/w) 
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% m =fS 



100% (w/w) fi*}£*tAfr, «JLaTfc^-#*^#*^***A 

i^JLT#&^#]:&p0.1-20% (w/w) itf^'&A^, 

S#*^o.i-*^200M*, ^Ji-^T&^-#A^#^i:^f^*^A 

#?MI, **ML ifr^h £at#TflMMa^4fr* 

lUfcfl, ft**. %L*M, Ml. *fL%. |L4fc*L it 4Mb ft. 

9§***ft^#tTi» W*A*"*;MM«*ittt, 
*G ^ <W Genaro 4p A, 1985, « Remington's Pharmaceutical 
Sciences)) *p « ffffl , Mackife , ^«r«l, 

10* ft ® ft 

*«, %fi-<k, &3.jtf&# 

4, 
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'A W ^37/63^ 



£4fr*»**JfcJ&#4fr*U*t'tt (DSMZ) , ##-fDSM 13530. 

^^&^^,60FGF23^^DNA^^i#^i^|&t^^^^, 

DSMZ**#*X****;fe$-f*«* 

AM^^^^^lM). &*tit**i&j|Ufcjfcfl4riMt37 C.F.R. 
§1.14^35 U.S.C. §122**t^^HflJ^^^A#*.^^^*tiH-. 

-h^rt£t*J#.#J!Jlrt (*-*^t*t*^> ####JL*£^&. 
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H m 45 SS38/633C 







*£#4W 




Asp 


D 




Glu 


E 




Lys 


K 




Arg 


R 




His 


H 




Tyr 


Y 




Cys 


C 




Asn 


N 




Gin 


Q 




Ser 


s 




Thr 


T 




Gly 


G 




Ala 


A 




Val 


V 




Leu 


L 




lie 


I 




Met 


M 




Pro 


P 




Phe 


F 




Trp 


W 
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itt 13 $ 3139/63^ 



fl>££l£r*l#^ Fv. Fab#»F(ab) 2 , 

4fc:fc#4 Harlow^ A, 1999, « Using Antibodies: A Laboratory Manual)) 
, ft **L, Harlow 

1989, « Antibodies: A Laboratory Manual» 2p 

Houston^, 1988, Proc. Natl. Acad. 
Sci. USA, 85: 5879 - 5883; Bird^ A, 1988, Science, 242: 423 - 
426) . 

A^^^^DNA^^-^^A^^, ^DNA^^^it^.^^^, 
****4*tt#jUt**l, *tDNA**US^*]jtfc;f|*«*^;fl 

^#4&*Mp^jMK iLA#*JT*i*lfc**6j*ttDNA^t*^ 

«^^«^*^#**S4A^inRNA^W»i%aS** 

mRNA^f- 1*^E "*6.*mRNA^-fii#-St# + J|tRNA^-f 
A#^EEfc^iiiRNA^f-«tt^A^i*^a%«fjL#^^*^ 
B*. m*%TT(L±#A**.m**Jt + *#4w % ^ m RNA 
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$ SJJ ^ 3140/6331 



« ^FGF23 ■ 4§ * & ^FGF23^6 

*3iL, 5**FGF23ti4ft*^ti4MJMMaHtt* 
*l*ift^FGF23#£-6Jf . 

4LH*+4i#ai*Ht«*/-*jE±. ****** 

Hit, S*#^-ftft*.*B (i-V50% ) t&Jj-^i* 
5l*Aj»fc4Ut«a^(db»A:T^G:C#*Axi-) 

****£#. iL5L#*]^**6#tt**DNA* 
£3UM*#X^DNA*^«lMfctt4*;S#fri;iK 

■«« "**#**fr^4LHd«#**$^ (*r##DNA^-f 
fr**tt*****4UL**S**MMMi£*tf, *>£ft#DNA^ 

ft, *»]^#^]50% #90%#&i (:frlO*tft9>M 4.ES&j£ 

««#^J*]**90% DNA/M3' 
ATTGCC5 -53 TATGCG5 '£^50% 3 

90% , *i*iti2K^95% *******jfc*tt*frT* 



01814057.2 



ft m 45 ^41/635; 



^FBi-tt**. 
( ^jSj^tferSambrook^A, 1989, « Molecular Cloning: A 
Laboratory Manual)) *p Wf-JLtk: $3gr£^-flj-» , 

Altschul##& ( 1990, Proc. Natl. Acad. Sci. USA, 87: 2264 - 2268) , 
#^i£KarlinfrAltschul#H£2i: ( 1993, Proc. Natl. Acad. Sci. USA, 
90: 5873- 5877). #i£##&#AAltschul^A#NBLAST*>XBLAST 
3MM 1990, J. Mol. Biol., 215: 403 -410), ifh 
±&%'MfL&nib&®!kto¥L^&*«i (NCBI) 

Tittp://www.ncbi.nlm.nih.gov T^&ifl^T JM&l/fJNBLAST 

^ (*NCBI#A*»- 1>lastn» ) Jt#BLAST*t****: 
^ = 5; *n&ffrj*fr-2; ^^^ = 3; Efc#fr-i: $^$.10.0; 
^-^(word size)=ll, iH&JM *R T 

# 4£ $ :ftp T # XBLAST^Uf ( £NCBI# * ^ «L "b 1 astx ") i£ NCBI 

%lastp-&#£MfBLAST4r6*&*: *Ml0.0; BLOSUM62^ 

# T2£##-f Jfc$tB ft tf^&Ertf^, T«d^Altschulf-A( 1997, 
Nucleic Acids Res., 25: 3389 - 3402 ) flf&^J $ Gapped BLAST. ^ 
T^^t^PSI-BlastilPHI-Blast^ii^fit^t, "S^^-f ( Id. ) 

BLAST. Gapped BLAST, PSI-Blast. ^PHI-Blasm^Bt, 

& # ^ ft ( XBLAST NBLAST ) & # # #t . # ^ 

http://www.ncbi.nlm.nih.gov . 
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ift 99 # 3l42/633t 



^^■^^ cDNA. 4mRNAt#&##&# 

fc^***^**^*! (ZprRNA. tRNA, *»mRNA) it^&tf 
AJUL*flA**J* B*. £*t>&-f£BtfmRNA 
***** , &44fr**lfct^#|t^«i#iA*^jt 1 S«]«B&^ 
***M***£**j4Lt**M*, -5mRNA/M*lfltf# 
) ( ^#^S^cDNA#^^^) T0C#£&3 

#&^i£t£&Bi£cDNAtf£'S/ k 4&. 

****** , ^^iuut#*j«**#*#*r 
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$ m v m43/635i 



m000^&#&, £W&**it*.#&1500*4***. 
#tt*£**#&30*£*4UUL £:>'*:#40>M£&IL&gL ft 

*t&jfcJ.^60% ( 65%. 70%. 4fc&75% ) B- 

»fi "t"jO*iS;fi$, Jn3.?TMfc « Current Protocols in Molecular Biology » 
*P f^i******! , 6.3.1-6.3.6, John & Sons, Jft#, 1989 

t**. ra*iM««ujU6i (ssc> t^45 

TCi£#&£, RL££0.2xSSC\ 0.1 %SDSt f"50-65TC5j|-*— 

^^*^^) ttRNAi^DNA^. 

^&^^ititi£#^-tlL#^mRNA^-^^cDNA^AJ-S^ 

DNA. 

iJB -f ^ " -f #*4l*.*&^#« -f 
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% m ® H44/633T 



^gj^cDNA^IS:) i&DNA. 

<g-^j&#, T"*m#, ^ v** 

(^DNA) 

flLf-R176Q. R179Q, R179W> ^-frjg.'S ) % 
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ift m # ^45/6351 



n. 

#. 

*# «ODNA"AS«f#i&fe*lfe^J||^*^jjr^DNA 

*# SUM*" *****i*.tf50>M* 
Ttf**, £##**#rt;MfcADNA#*i Up A. T\ G. c) 
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itt §8 # H46/6331 



H, fc*,&&RNA#*J (KpA, U. G, C) , &t TJ"^ T " . 
"*l # " * fc* * # * £ ******** £ 

********** 
****N8**;M^*****,fc£*tt$jft. 

* + P -*$im ( Gerhardtf A*. 1994, 

^Methods for General and Molecular Bacteriology >> f-fii*.*-^ 
Aa*£#££*, ^574^) b 
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ltt HJ 4? 3?47/633t 



&&&&&&&&& $ 

-f. 

GC^*, ^> A^Stt^A^jq «if ^# ( 

i^^^Sambrook^A, 1989, «Molecular Cloning: A Laboratory 
Manual *p &3Sr£-f-#» , ^*^^r^, ) . 

£**>&75%. *i£fta£i^^90X, JUfcfc££**#99% ( & 
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% f548/63^ 



****** ft*friM*4**#*|, *6iSL**T**4>t«:iLiR#* 
tf±SA + JM4§tMtt#*l**DNA>iJL 

1990, « Guide to Protein Purification) Harcourt 
Brace Jovanovich, £ri& £ . 

******* *4b*^jir, &as±mjtik*n?mji*&&* *«* 

^*'HIH««illMU*lilL (His6) ( m&tk-&%« 

&^&&-&mmjLfr . jmm-(ha) 

6 (MBP) (^*ft«#^fc^it#*.4tM*^Jt^#.|t* 
^£##-Sepharose&^tfM^) . &*i£**ji&4U&fiO£-6 jf 

^ JL^^f-#^^i: f t 
Sambrookf A, 1989^Ausubelf A, flji. #tf#&4Ui# 
4MM*»#HA, ^myc^9E10. 4HF ) Western^*, 
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n W =t? fS49/63Jl 



£#1^Xttf-, TGF23*M^J" £X#^BH&i£$l&FGF23# 
**FGF23i§#£4M8i4Mtt4M-, £#*]FGF23£&&# 

-f#J*»Ma?-A, 1997, Proc. Natl. Acad. Sci. USA, 94: 12744 - 12746. 
******* fc#^F«L^*A#***. :££Li£# 
±fe*#tt4Jk ******* *♦< Cranage*/., 1986, 
EMBOJ., 5: 3057-3063; ££^199448^ 18 B # R |f:*fl t*M" 
WO94/17810 ; iif 1994 ^ 10 27 B #7 9 R£ t|~ 
W094/23744). fc^^r|L-f DNAftfcJ* 

ADHR£*ti£«$'&£4Hf 
*.*tt**HaL£ 7 *M£.HFGF23ti&&. Tx^iE^TT^^: 
ADHRte^f 12-f-££#£L>f #12pl3.3, FGF23#f-i£ R*. ^JL 
FGF23£&#ADHRtf ^&t££££. 
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ft W M50/63K 



^#T&ll£S ( £ifc2318) , ( £i£329) . ( 

1406^1478) ft £lT&l£#i£7ADHR+£;&1406. 1478. 

3*2318 ( Econs^ A, 1992, J. Clin. Endocrinol. Metab., 82: 674 - 
681; Bainchine^A, 1971, Birth Defects Orig. Aric. Ser., 7: 287- 
295; Rowe^A, 1992, Hum. Genet., 89: 539-542). ^3>f£#£| 

^ ^ ^SfcJ&ilSerdogel SSCP 2x ( Serva Electrophoresis GmbH, 
ft, 419) ^20^i4#SSCP. ititTt4cslistraGreen^^^^pt^^ 
( Molecular Dynamics, *»^H)^aH, il # 

Jf Jt £ f , # -f m J? . ft. Taq DyeDeoxy Terminator Cycle 
sequencing Ut*Taq&#JMl*jMfrtt*f:a|£iK#|£ ( ABI) , J&#ft 
tfSequenase Kit*P«J#SM^]£ (USB) ^[ 33 P]^M:#a£#A£ 
*tfft##A*iLXrt#*l4(rttA4MH#. ft*******-**** 
ii^-^ADHR^^^»]S^#^£^E?>h^^gpi406. 1478. 2318. ^329 
##**#tfDNA*jM*tftei^#fc£. PHEX& 
^18^,t-^-^DNA5t#^^^#. a^T*^it% 
^*#f\ ^-t^T*Lit^^r^(Cabral^FA, 1998, 80 th Annual 
Endocrine Society Meeting*^ 80^ ft ) #*&#HBD. 

RT-PCR/RACE 

ftfll-2ngA.«M*&FGF23 cDNA ( ©54,6) #7&^&i£>fr 
RT-PCR. ft $ Marathon cDNA Amplification Kits^p^^i^cDNAr 
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% HJ3 # B51/63JJ 



%tZM& (ClonTech^M, tt&frfcft, *#) ) i£#RACE. tiiftfo 

»r#^#it*$I4&. dfc»Bonaventure4^, 1994, Exp. Cell Res., 212: 
97- lO^/r^J^A^^^Ife^^, #&£COL2Al#4l&. 

^MADHRfl#^^^1406^ii:^^*riitH^ 7 #ttD12S100i? 
D12S3974L laj ^ & # 12pl3.3 Ji 18cM fSJ % ft & ^LOD# ^ . # ft 
D12S1624^^*,LOD#^^7.68. ^^^^ADHR^^gp £^1478 
&^D12S1624ttLOD#^£l.l. £^8^-5*113 fS[ 

#ie.D12S1585^D12S1594^|Bj^l.5MBS^,ai^@ ( «2) . 
^1406t, ^^1306^0142^D12S1685^^fil^i ft & 

D12S397*#i£*&f:&^#. £&1478^*)£*£001*>0100'i'ti 
D12S1050*>D12S1594J&^t;M ( ffllA) . 

* # 37>Mt « , * 1 13+A* . ifi±IMAGE£ MRT-PCR, RACE, 
**-hi£3:£flNfe, #££^&£t^D12S1685ijD12S1594^f5] 

(1)MIB003 ( AJ272206 ) ; (2)DYRK4 * 6 * # 
( AF263541 ) ; (3)*£ fc#A&£-g-6 AKAPllO ( AF093408 ) ; 
(4)GaINAc-T8 ( AJ271385 ) 9. £ *h iUfr * E * # H A 

1)1*7* + **, ^i^4fc«^3 (GDF3, AF263538) ^ 
*fi*G&&«ftg4MGPCR46, AJ272207) . iKASt*. rfi 

i«|-**ii*H*ft***l*T , er4ri#4.|t**t (4ii) . 
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ift m =fJ $52/633; 



4u 


** 




ORF ( aa ) 




pter-qter 




M90813 


CCND2 


289 








AJ272206* 


CUorfS 


270 


6 




716C/TCT293M) 


AF263537 


FGF23 


251 


3 






X63454 


FGF6 


198 


3 






AJ272205 


C12orf4 


552 


14 


&6 




AF006259 


PIR51 


335 


9 


SLft 




AF263541* 


DYRK4 


>541 


>11 


JLft 


351C/T(V117V) 
632A/G(N211S) 
1041C/T(A347A) 


AF093408* 


AKAP3 


853 


5 






AF050641 


NDUFA9 


377 


11 






AJ271385* 


GALNT8 


637 


11 




800A/G(E267G) 


XI 7622 


KCNA6 


529 


1 






L02750 


KCNA1 


495 


1 







FGF23 . £ ij Ji if. ADHR $ & # FGF23 ^ £ ^ # « # if T -H. * 

£^#J*J£4fcR176Q( 527>A) , £##TAciI#*. 
****ff^#*, timCRf&tiLiHfc&Ul. 49. *>33bptf;i#, 

^^t.^^@^x^^ii2^82bp^^. ££&23i8t, &£J7£M 

FGF23t#R179W(535C>T) £4fc, £. T ^Bmplte,* . RFLP 
^#r£#£ g j£t^#&S#PCR>*4&iMfc>&'ft, ##194bp#>&4£ 
#, ^^£M^^&B^^J-^, ^itll8fr87bpJfft ( SIB) . 
£M329t, #U'JT££3!!FGF23t#R179Q ( 536G>A) 3tft, t 
* f- !k A # if ft M ^ A . >Mh&-f3t#££&'l£ 
716/T(239/M). *214^*|i*H 6^182^ t rft£214^f 
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« m Hi ^53/63M 



( 450bp) tt*#*iM&**HBDi&*;«L ****** 
*>**XLH**18iS*# + jMr**. 

wt*M*i**, fi£&2i4*tt*ttxj-x4Hfc£.B tat***. 

*1478t*£;&2318ttf (©IB) . ***BFGF23^*^ jt* 
1406*1478*. gd-JFtiAXglfc, «JL*»iMJfc*ti. *E#^-Jt#S 
^**4^«*«*i^HJFl*200kbj|b70kb^4l.B > ftD12S1624j|*» 
D12S1725*t***H JL & FGF23 £ £ Rl 76Q , 

R179Q. *R179W;iADHR#&g. 

FGF23£A££g^t<£^FGF6#&#]54kb, 4l*3**£-M* 
Att, ***#10kb£HiM^J. &#ttj|L£tfFGF23RT-PCR/ t # 
*1612bp, «ifc^251^JUl.*i»flriH^ijt^ft(ORF). 5*-UTR 
*146bp#£, Jij»^^#^M^||. J L|p^f.. 
3 '-UTR*710bp#r&, ^t^*****^*****^?* 
831bp. iii±PFAMlt#^^FGFi:# ( 4.6e-14, 1.9e-16) MTA^ 
* & FGF23 . it ft CLUSTAL * PRETT YBOX 4 A 7 FGF23 J| * £ 
FGF£&£^|Tqtf^&#*J&**- ( S3A-3C) . 5 # FGF 
£&&£>iM-*4^#*It*^25% -36% #^*f 
#*FGF234FGF21*#fc*i*. #jMFGF23**251 ****** 
*A^**ttFGF#*#******g C *#fr. Signal P^ 
4f**FGF23 * JLtf*tffc***^fcfi-Fj|524*tf* 
M*^|t25*HWi 1 gt**.4LRQ. 

tf* & * *6** bac£^£ &#12pl3.3# ft gj£ « 
il*BAC4L- ( GenBank^AC015538) & ^FGF23 # ft 

*#. ft«*^aifc^4^^|**17^'ML«EJ|6cDNAritFGF23. 
^cDNA^^^A^^^jsj^^^^^Jor^ ^#^^^^^.^-73 

%H-*, «*****+**70%fl-*. jfei^fc^Mffc 
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%&m: FGF23#4t& 

&*l + &ifc* 7FGF23#JMfc*4&£AA*/l| -J-#r*J^L^|f 
FGF234.fr »*t* 6 «JLFGF23£&*'IMfc.Mt'r*ft (OHO) 

Northern^ ^^^r 

ti2ng polyA + -RNAtf £il 2 # £ fefc Northern 

(ClonTech^^, ) i?^b£FGF23 ( S5A^L6A) & 

#£&3Jt.H'S& ( 270mMNaCI, 15mM Na 2 HP04. 15mM EDTA, 1 

% SDS.10% 0.5% Jtt»*«-)t-f65x:flta,**o.oix 

ssct«ox:yt-25fc. 

&&HfrjlL;kFGF23 

&^u£^S| ( Gibco-BRL, -^X^^ ) i£i±PCR4f 

if^il A^tfRNA ( CIonTech^*J, te&Hfctt, fafil ) rf&^/ftA 
FGF23 cDNA. ft/llIV^QIaexpressft*!* ( Qiagen^, Cte^JE, 
**|) #fc**73-756#*«* *«**tf*'!3r-f-Jlfctt£*FGF23 
tt#AJift£.*£*4pQE30A*f . &*«-5Ntt6xHis#*;flig. 
EL6&#^&FGF23-6xHis pQE$HfcM15[pREP4] #;fcAIPTG 
fc4<Mi"«#-M-6tf;M.. Qlagc»fr3. **| ) 

**t*Lft*r * **J ^&4fcFGF23-6xHis# 6 Jt . 
Western ilfrjfr 

6 15 % SDS-PAGE« U ( BioRad ) Ji 

*t##4*ft*f#*M.t. #-£l?2.5Mgfail&AFGF23 
&£**JUlpeiitaHis&4t--&ft&, d**#* 4 **i**,-HRP 
—#( 1:1000) (AmershanviM, 

#*i±*M4fc£** (ECL) (Amersham^, Atf-fr**, 
>%aM ) JUJL 
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£^fL^&Jfefr£&FGF23 

%7£ 1 H$L J #J%l%lJ&t£.&FGF23, fl&&AFGF23#Jfr£L (# 
% pFGF23 ) l#Ht#^OK-E. COS-7. HEK293 &r ife . #7#* 
pFGF23, ititRT-PCR^ ^^RNAr^Kozak^^^li 6^FGF23 ORF 

( $-3£756>fcbp) . ##^J^cDNA^i^j#>V^ii.^^:pcDNA3.1(+) 

(Invitrogen) . i&iiDNA^],MiA 7 pFGF23 
OHOJf 

i£i±£t|: l)iJH(itf^M); 2)T* (SLM!J*INa 
ft*); 3)£* ( ****** ) ; 4)U(Am*iJfc*); 5) 
# ( A**ML*iJM) ; iM)***** (jM k *vJfc'TA*) tt**** 
lfr*OHO**IUf 76*t*fi*MI ( ®8A) . **&4MFft.*OH<m 

& -?*0.5ml#.*-ti#&&4fc* & ( PBS ) ( «p 7 75 M g/ml AEBSF^r & 

##A**-t$|t3<rtMh &J&#1500g£^\ 
M^Wi # # £ 3£r. i§.i±Bradford^ 6 J^] £ Bio-Rad^ , 

Hercules, «+i^lNHr*###*. 

# 7 ^#FGF234#Jt AfiL|R^**l* A t #.JR**^ 
^*>^&^^*^Jfe^|^#^RNA^#RT-PCR^^^*r. * 

*FGF23£#*Ja&**»/c*\ If. *?J|M|L/V##Mi*4MM L # 

£(®4A) . T«*^Jfc. *-lL*fl-, 

rxummr*. j», j*. <!-*]*&& (saos) , 

(HMEC-l) tfFGF23#**£Bi*L £*Jlt. &#RT-PCR£l7 
Jfc, A**Jfe(MC3T3*Jfe), ^4tJN«tft'fr*lJfeft>ife$t^A*'*. 

Northern ^^^.J.W« It. £/UFGF23 cDNASt-fr^iBt, tij^&rjfe 
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^*^^RNA^Northcrn^lt^4t*ft4i'fft*t6ii^Aljfej|K562 
t*#**3*13kb«*W*M**, ********* fr**!^*. 
1.3kb#|t* ( @4B) . 

# T -f**)FGF23* jfc*#**, 
*ti&CSQELPSAEDNSPMASD-COOH ( SEQ ID NO: 5) 

FGF23 im*£^/jraF23ttJ|5206-2224i*& ( Zymed 

Laboratories^, jfefl ) . 

*. 

#7fH£fcFGF23*;**#:JMi, *i*fc£*» t££«LA. 
FGF23. *itWestern^*^4tft.J9#*»*4fc^*FGF23«.#.^#* 
FGF23-6xHis pQ#4fc^g#J^tf fL# *FGF234fc*«*J * ft * 
IPTG#3-titetfti*.#»27id>a*6Jf, *££#^tt#JMfr t 

(«7A). *JS*Hiiit*^«4ftti**4t. #*** 

****<^7*^ft*W*FGF23**ft^*j«t4lAFGF23 

* T^FGF23*#*«fJfct*ft4Lit. £#*J&24*****Jfe, 
ft*«RNA, #&fl 32 P#i&FGF23 cDNA##i£^Northern*pi£^ 

*« P FGF23#*^^=.#*ijfe*t. 1.1WM**- mRNA#£ 
-5FGF233W&3C, ^^SpcDNA3.1#^^^|&^^^FGF23#^^ 
( ®7B) . 

#T*JfcFGF23«*L*».&*aJ!t, &/9*.2L*#**rjfc** 
^^^^^^^ J FGF23^.#-i4#Western^^^#. £#pFGF23 
#***«4fW^*#.Jtt**^Jt^32W)a^l2l^»^jt*iL^ 
*fc#6*, ^*pcDNA3.1#**»Jfctat^T*aH*j ( W7C) . 32kDa 

£FGF23#AM3„ tfl2U>a**ft^GF23*C*l**f; k 4fr, 

3*b, *»2roF23*S#******, ***T**A*-f4*.« 
#JHfc**, &*#&M&ilHpVG¥23tbilft#ttm%rXttit l 
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£AFGF23#^JL#&^&«&Jft. 

#T^ttOHO)N'#t#FGF23£i&, ftJU &6#Jt*i 1 #5#^ & 
#&RNAi£#Northern£pi£^. ^#^^-j£^FGF23#:#^ ^f#5 
#J!f*i t#3.0^1.3kb FGF23#££;££#2.0kb#3§£-f & 

^OHOIt^t^.^#>j5tFGF23^^^r, it i± Western ^p^#^^^, 
FGF23&fr&&£%%6ftft%&j$iJfL%i. FGF23&^fcJt^&JMfc& 
«j32kDa#6,t ( ®8B) . Northern^Western^^^Tjr 
FGF23^0HOilt^ t iW4L&# ^SMi^lil^. 

^XiKl & T % ADHR## * # FGF23 £ FGF23** ft 

i# FGF23 . jfc IMMj t ^ £ T £ $ ^ FGF23 # -5 if £ ^ FGF23 T 

FGF23#if £ 

^^^#PCR^^,*#$^^#ADHR^^^iR176Q.R179W. 
R179Q^AFGF23 cDNA. M^VCRAM ftfLft i^£DNA&^g§: 
Pfu(Promega^i*l, A*r4t jt^H ) , MpFGF23 ( pcDNA3.1 

±*> )*f-PCR^**ft, #fc^i££#X#^#i£Lft# 

£$l&^iLiSj3 ' FGF23*|^&*t, ##^#^rSj#£$|^4i^5' 
FGF235I#*&tf. T*.;|L2*]*T*£*|#. ^H'Jte-f 5 ' FGF23^3 * 
FGF23 51 * ^BamHIfrEcoRIte.* «WjHT*J 93 . ^ j| 
# ft # £ # T $1 ft# . 
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*2 



?]4fc,£#/SEQ ID NO: 




(5'- 3') 


5TGF23 $1 # (SEQ ID NO:6) 




CGGGATCCACGATGTTGG 


3TGF23 51^, (SEQIDNO:7) 




GGAATTCCTAGATGAACT 


R176Q (G527A) (SEQ ID NO:8) 


SLft 


ATACCACGGCAGCACAC 


R176Q (G527A) (SEQ ID NO:9) 




CCGGGTGTGC1GCCGTG 


R179W (C535T) (SEQ ID NO:10) 




GCGGCACACCTGGAGCG 


R179W (C535T) (SEQ ID NO. l 1) 




TCGGCGCTCCAGGTGTGC 


R179Q (G536A) (SEQ ID NO: 12) 


SLfi 


CGGCACACCCAGAGCGC 


R179W (G536A) (SEQ ID NO:13) 




CTCGGCGCTCTGGGTGTG 



PCR 95TC lmin, 35 >MtSf ft 95T; lmin* 

55^ lmin, 72"C 2min, 72^ 7min. 4st,BJ Wizard Prep Kit 

*P Wizard ( Promega ^3, iU9r&£#j ) & 

Jlfett * % -ft- PCR ft*) ft cDNA . -ft PCR & 

££cDNA. *#j£**4Mm***PC»iL)&£*l|il, £->K5L 
£<f ti&'Ss 5'FGF23^3' FGF23 $| cDNA ft 

&>£,Bj BamHI EcoRI if #&fti£&f>J& 
&$,&pcDNA3.1(+)t, pR176Q>pR179W.pR179Q„ 
#^#£££l£r#Atf v^i^ATtl 3t£;*Uf ORF ft 

FLAG#fcFGF23ftftj» 

# SE. ft ?l 4fr ( EcoRI ^. , T *] 0, ) 5 ' 
-GGAAHCATATCCCAATGCCTCCCCA-3 ' (SEQ ID NO: 7) 
^ ft *l & ( ^ BamHI 4£ A , T *J & ) 5 ' 
-CGGGATCCCTAGATGAACTTGGCGAA-3 1 ( SEQ ID NO: 6) 
^fr^tpFGF23^pR176Q. ^EcoRI^BamHI^^f^lftcDNA, 
ft£#$)pFLAG-CMV-3£iil&# (Sigma-Aldrich^^J, 

t. «£&&&FLAG-FGF23^FLAG-R176QftJ». ^ 
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#*^#^HEK293^Jlfe^#^^#^^ (o.5ml) SI 1:1 J| IX 
PBS pH7.42L50 n 1 1:1 If £sepharose:lX PBS( Amersham Pharmacia 

##^_Lii4^Bt, &>&£^1^#. fi^ri^, ;M*^ttlXPBS 
>f&sepharosee?;fc. i°Jsepharoset^>>v50 n 1 Laemmli>#^.;t 
*#&^«*£>&;&«, &^£# 5 ^*h ##&&.ui^Ht, 
&Ji^&. iai±Western^^#>6t^^FGF23^^^#10MlJi^>^ 
( #^#T^sepharose#M ) . 

ip_L^^^^^ADHR^X^3t( R176Q»R179W,R179Q)#FGF23 

( ®9) . itit^4it^4.#FGF23, R176Q, R179W. *»R179Q 
^^^#^HEK293^^^^#^i^FGF23^4it^^^. foR^ 

#4fri£#Western*pi£^#r. £ #pFGF23#&&jfc2l^#&#j£3jL& 
t^r»J^J^^32kDa^^^^ / s^^^^^>^-f 12k Da^^^ ( £ 
10A). ft*, ***MpFGF23#**lJfcft#^*###J|. + ^* 
3«32kDa«, ^JL^4.^^^^^FGF23^|iI^^ii^^-^^ 
££#(«10A). *«fA«f#)li-^4«**jt*roF23*^it 
J-Wtt, JMMMNKtt&ftfejfcJr,*'* ( ®10A) . H10BJL^7££ 
*FGE23*a*t«*A***4fc. &«4UL***tf**4*Jl** 
fel&*£'«fe*AADHR&£4*FGF23. &. ft £ 

&FGF23:fo^#]tf;MM£-f 3f£#FGF23£-6;f t 
^176-l79<i^^^^SPC^j^*^C^, Bifcl2kDa** Tftft 
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4 T FGF23 32kDa#£ ftC* >t ft. 3H2kDa##£32kDa&f ft J*Mf 

Jftfft. 

(R176Q) FGF23ttJf*i#4fc*i*Ti£#Tte*fc. 

FLAG-FGF23 *■ FLAG-R1 76Q ** Jf & # # £ HEK293 & Jifc . i£ i± 
Western^p^^^FLAG^^^^ (M5; Sigma-Aldrich^s) , 

FI^G-FGF23#**jfcJU*ti*****f , *FLAGtt*ftJ|36*» 
26kDa*§£f, *&£*FLAG4U76Q#*frjfeft4fflJ**4t. 
i^iRJ5«]36kDa£-^, £26kDa1MM59.flLftjS ( flUA) . £ 
****** *jL*il£*fe*-*, #**Jfe|L|f#**>ifc. 
*. t *! # &*LFLAG-FGF23# 6 # H £36kDa, -5 i*ft, 
**lft32kDa*l*., **Bi!r*.&FLAG#^*^*^ft. 
«!l36kDa^i#^^i^FLAG#t£FGF23^^^lir^FGF23^*, & 
i±^|5I**^^Western^^^#^i^T^-,*. ®11B&^TFLAG 
«FGF234t^. ^SPCi3#J4i*##£. &«4MM&if*. & * 
4 « FGF23 ft* Western it t ft* *t <J> & * * £ £FGF23 ft* C*>N3> 
ft, *iADHR*i«FGF23i.**#**tdt*^Jt#*^*^. it 
^#^#^^.^^176^^^179^:^ADHR^^^^T32kDa FGF23 
#-*^ADHR«4r#tt&A^^fi0^jtf!FGF23«0iv 
***»*£fiFGF23****«,*t#4i, **FGF23«**£4»*»*;firT 
fc-Wt i§**jMMft**fr*;teJL. 
%«ADHR^^4TTftJt»««ii^FGF23^Mitil;^#Ja t**4 

^T^^ft«HEia93MJfe**J!|i4FGF23ia*|jtiL4^tojftrt 
&£&Jfe*K #FGF23*#**4M^*£*Ifc*£tf*HEK293*A 
(*&&FGF23) -*«*#»t-f37T:*S%C02t**24'h*. fta. 
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itt m # ^61/635; 



£, *mM.MM**, #4fcflC**FGF23##iMr 

Western*pi£^#. * f&fi »*F#*ta, 32kDa£-^J§ 12kDa£-^# It 

( H12A) , ##FGF23*a«A4-F*U&rt, 
41**41 1. ^^A^HEK293^Jfe-L^^Jfe^^«|^#ffi^. 
^#t*St*#A*&*4#Jt*fc<iHT*H*JftJi#* ( H12B) • 
# f-R176^R17960 ADHR £ £4p ifc k^FGFlff * & # p 

#^^4ii^^^*^^^FGF23^^^#^^HEK293^Jfe|^#^ 
if ^-sepharose— fctfjL^ FGF23&& 
t**NJj32kDa*ajf#r*, ^ £ 
J.«*fc, £**±£fr££fiFGF234Mf*#^JIf* ( © 
13) . 4«:i8*ift^FLAG#i5FGF23^4r*t#*^*jjfe^^* 
#-*.**ft4R*4fct. 36kDa # £ *P FLAG# fc*MLS!*»*£a! FGF23 
4L*^JTf* ( H13) . ****** TFGF23 32kDa##T##*^ 
*f*. ^J.^FGF23^**#^lfT|-^FGF^ilAJ|*«T44fcit*. 

*t«FGF23*« TJTf**^****»^ADHR4IX*jt 
*£*A*FGF23tf 

**«4: **.t**FGF234Nfr 

£X#$-#i££Ti±£4itFGF23, 4&££^FGF23. 

*T^#FGF234L«^«,+4gt***itft^«*S*** f # 
* T **f t i±£4t & &FGF23 ^MS'M,, # H:^ T *. & g J? 

t &&4L&FGF23- It ** * , i±£4L&FGF23# #1- 
fr#A£*&A***|fetf4tM|.ifc*l., ii*^ML^^JH^'^tNpt2 

FGF23#±B*ft, tfjR**, ^*it*^H4r^*it*^#^ 
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ift m V $62/6331 



fe^AADHRA* + (R176Q, R179Q, 

^#fc^jk^l,25-^&&££-£D#jf.. i£ * fc£ § 

&&%&%jlf*iL¥i&m. **. + M t &A£Jk*it tNpt2 mRNA**£ 

J^i^£FGF23£ *\ *lft«04L**.^. ft* 

FGF23 mRNA£ii#&&ttf£&. 

#FGF23*#**#ttHyp* X. t 4L&*^ if ft * 

Phex&S t4l-#££, tfAAAXJMtteJt^fttfttfcfcfi. Hyp 
'ML^S*^^^FGF234L^^ifa.7j|-^. 

^^RNA.^^FGF23#^PCR?|^xtijt^Ht3i^RNAii#RT-PCR. 
* * k *t A ** RNA4T Jf * J it £ * * «* cDNA& * , ft /k & PCR^t t £ 
i£#i£#£#Jt$&J&RNA ( Bi&Jj-JK) 4UfJf£»|ii##cDNA. g 
*. ^^3t#^t^« , J^FGF23mRNA^^^It^#^^f Wt, M. 



01814057. 2 



$ m # fg63/63^ 



%&W6: FGF23*tA#-£^M£ 

X ¥] f-^-iE £ T FGF23 *fr A- # 4r.fek . 

Sjat4. -Ait****^ »| it, jSLf 

fcfli^ + ttFGF23JMLto*flL*. *ADHR*# + 

«, *tf]****FGF23A##Jt, **lfcflI^ftlMf ££^FGF23 

umAit?um§*-i*fl, **it*\ ******* 
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<1 10> ADVANCED RESEARCH AMD TECHNOLOGY INSTITUTE 
LLnDWIG-MAXIMILIANS-UNIVERSITAT, MUNCHEN 

<120> $rM&tt%.toMLtkK®T (FGF23) JL&tiLRTTik 

<130> 053884-5001WO 

<140> NOT YET ASSIGNED 

<141> 2000-07-10 

<150> 60/219,137 
<151> 2000-07-19 

<160> 34 

<170> Patentln version 3.0 

<210> 1 
<211> 1612 
<212> DNA 

<213> A(Homo sapiens) 
<400> 1 

cggcaaaaag gagggaatcc agtetaggat cctcacacca gctacttgca agggagaagg 60 
aaaaggccag taaggcctgg gccaggagag taxjgacagg agtgtcaggt ttcaatetca 120 
gcaccagcca cteagagcag ggcacgatgt tgggggcccg cctcaggcte tgggtctgtg 180 
ccttgtgcag cgtctgcagc atgagcgtcc tcagagccta tcccaatgcc tccccactgc 240 
tcggctocag ctggggtggc ctgatccacc tgtacacagc cacagccagg aacagctacc 300 
acctgcagat ccacaagaat ggccatgtgg atggcgcacc ccatcagaoc atctacagtg 360 
ccctgatgat cagatcagag gatgctggct ttgtggtgat tacaggtgtg atgagcagaa 420 
gatacctetg catggatttc agaggcaaca tttttggatc acactattte gacccggaga 480 
actgcaggtt ccaacaccag acgotggaaa acgggtacga cgtctaccac tctoctcagt 540 
atcacttcct ggtcagtctg ggccgggcga agagagcctt cctgccaggc atgaacccac 600 
ccccgtactc ccagttcctg tcccggagga acgagatccc cctaatteac ttcaacaccc 660 
ccataccacg gcggcacacc cggagcgccg aggacgactc ggagcgggac cccctgaacg 720 
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tgctgaagcc ccgggcccgg atgaccccgg ccccggcctc ctgtteacag gagctcccga 780 
gcgccgagga caacagcccg atggccagtg acccattagg ggtggtcagg ggcggtegag 840 
tgaacacgca cgctggggga aogggcccgg aaggctgccg cccottcgcc aagttcatet 900 
agggtcgctg gaagggcacc ctctttaacc catccctcag caaacgcagc tcttcccaag 960 
gaccaggtcc cttgacgttc cgaggatggg aaaggtgaca ggggcatgta tggaatttgc 1 020 
tgcttctctg gggtcccttc cacaggaggt cctgtgagaa ccaacctttg aggcccaagt 1080 
catggggttt caccgccttc ctcactccat atagaacacc tttcccaata ggaaacccca 1140 
acaggtaaac tagaaatttc cccttcatga aggtagagag aaggggtctc tcccaacata 1200 
tttctcttcc ttgtgcctct cctctttatc acttttaagc ataaaaaaaa aaaaaaaaaa 1260 
aaaaaaaaaa aaaagcagtg ggttcctgag ctcaagactt tgaaggtgta gggaagagga 1320 
aatcggagat cccagaagct tctccactgc octatgcatt tatgttagat gccccgatcc 1380 
cactggcatt tgagtgtgca aaccttgaca ttaacagctg aatggggc&a gttgatgaaa 1440 
acactacttt caagccttog ttcttectrg agcatetctg gggaagagct gteaaaagac 1500 
tggtggtagg ctggtgaaaa cttgacagct agacttgatg cttgctgaaa tgaggcagga 1560 
atcataatag aaaactcagc ctocctacag ggtgagcacc ttotgtctcg ct 16 12 

<210> 2 
<211> 251 
<212> PRT 

<213> A(Homo sapiens) 

<400> 2 

Met LeuGly Ala ArgLcuAig Leu Tip Val Cys Ala Leu Cys Ser Val 
15 10 15 

Cys Ser Met Ser Val Leu Arg Ala Tyr Pro Am Ala Ser Pro Leu Leu 

20 25 30 

Gly Ser Ser Trp Gly Gly Leu lie His Leu Tyr Hir Ala Thr Ala Arg 
35 40 45 

Asn Ser Tyr His Leu Gin He His Lys Asn Gly His Val Asp Gly Ala 
50 55 60 

Pro His Gin Thr lie Tyr Scr Ala Leu Met He Arg Ser Glu Asp Ala 
65 70 75 80 

Gly Phe Val Val lie Thr Gly Val Met Ser Arg Arg Tyr Leu Cys Met 
85 90 95 
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Asp Phc Arg Gly Asn He Phe Gly Ser His Tyr Phe Asp Pro Glu Asn 
100 105 110 

Cys Arg Phe Gin His Gin Thr Leu Glu Asn Gly Tyr Asp Val Tyr His 
115 120 125 

Sci Pro Gin Tyr His Phc Leu Val Ser Leu Gly Arg Ala Lys Arg Ala 
130 135 140 

Phe Leu Pro Gly Met Asn Pro Pro Pro Tyr Ser Gin Phe Leu Ser Arg 
145 150 155 160 

Arg Asn Glu lie Pro Leu lie His Phe Asn Thr Pro lie Pro Arg Arg 
165 170 175 ' 

His Thr Arg Ser Ala Glu Asp Asp Ser Glu Arg Asp Pro Leu Asn Val 
180 185 190 

Leu Lys Pro Arg Ala Arg Met Thr Pro Ala Pro Ala Ser Cys Ser Gin 
195 200 205 

Glu Leu Pro Ser Ala Glu Asp Asn Ser Pro Met Ala Ser Asp Pro Leu 
210 215 220 

Gly Val Val Arg Gly Gly Arg Val Asn Thr His Ala Gly Gly Thr Gly 
225 230 235 240 

Pro Glu Gly Cys Arg Pro Phe Ala Lys Phe lie 
245 250 

<210> 3 
<211> 1559 
<212> DNA 
<213> Mus sp. 

<400> 3 

agcctgtctg ggagtgtcag atttcaaact cagcattagc cactcagtgc tgtgcaatgc 60 
tagggacctg ccttagacte ctggtgggcg tgctctgcac tgtctgcagc ttgggcactg 120 
ctagagccta tccggacact tccccattgc ttggctccaa ctggggaagc ctgacccacc 1 80 
tgtacacggc tacagccagg accagctate acctacagat ccatagggat ggtcatgtag 240 
atggcacccc ccatcagacc atctacagtg ccctgatgat tacatcagag gacgccggct 300 
ctgtggtgat aacaggagcc atgactcgaa ggttcctttg tatggatctc cacggcaaca 360 
tttttggatc gcttcacttc agcccagaga attgcaagtt ccgccagtgg acgctggaga 420 
atggctatga cgtctacttg tcgcagaagc atcactacct ggtgagcctg ggccgcgcca 480 
agcgcatctt ccagccgggc accaacccgc cgcccttctc ccagttcctg gctegcagga 540 



74 



acgaggtcoc gctgctgcat ttctacactg ttcgcccacg gcgccacaog cgcagcgccg 600 
aggacccacc ggagcgcgac ccactgaacg tgctcaagcc gcggccccgc gccacgcctg 660 
tgcctgtato ctgctetcgc gagctgccga gcgcagagga aggtggcccc gcagccagcg 720 
atccfctggg ggtgctgcgc agaggccgtg gagatgctcg cgggggcgcg ggaggcgcgg 780 
ataggtgtcg cccctttccc aggttcgtct aggtccccag gccaggctgc gtccgcctcc 840 
atectecagt cggttcagcc cacgtagagg aaggactagg gtacctcgag gatgtctgct 900 
tctotocctt ccctatgggc ctgagagtca cctgcgaggt tccagccagg caccgctatt 960 
cagaattaag agccaacggt gggaggctgg agaggtggcg cagacagttc tcagcaccca 1 020 
caaatacctg taattctagc tccaggggaa tctgtactca cacacacaca catccacaca 1 080 
cacacacaca cacatacatg taattttaaa tgttaatctg atttaaagac cccaacaggt 1 1 40 
aaactagaca cgaagctett tttattttat tttactaaca ggtaaaccag acacttggcc 1 200 
tttattagcc gggtctcttg cctagcattt taatcgatca gtiagcacga ggaaagagtt 1 260 
cacgccttga acacagggaa gaggccatct ctgcagcttc tagttactat tetgggattc 1320 
acgggtgttt gagtttgagc accttgacct taatgtcttc actaggcaag tegaagaaag 1380 
acgcgcattt cttctctttg ggaagagctt tggattggcg ggaggctgac aaggacacct 1 440 
aaaccgaaca catttcagag ttcagcctec ctgaggaatg attcgccaat gattctgtga 1500 
taggaccagt cagtagcttt tgaatttgcc ctggctcagc aaagtctacc ttgctaggg 1559 

<210> 4 
<211> 251 
<212> PRT 
<213> Mus sp. 

<400> 4 

Met Leu Gly Thr Cys Leu Arg Leu Leu Val Gly Val Leu Cys Thr Val 
15 10 15 

Cys Ser Leu Gly Thr Ala Arg Ala Tyr Pro Asp Thr Ser Pro Leu Leu 
20 25 30 

Gly Ser Asn Trp Gly Ser Leu Thr His Leu Tyr Thr Ala Thr Ala Arg 
35 40 45 

Thr Ser Tyr His Leu Gin lie His Arg Asp Gly His Val Asp Gly Thr 
50 55 60 

Pro His Gin Thr He Tyr Ser Ala Leu Met He Thr Ser Glu Asp Ala 
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Gly Ser Val Val lie Thr Gly Ala Met Thr Arg Aig Phe Leu Cys Met 
85 " 90 95 

Asp Leu His Gly Asn lie Phe Gly Ser Leu His Phe Ser Pro Glu Asn 
100 105 110 

Cys Lys Phe Arg Gin Trp Thr Leu Glu Asn Gly Tyr Asp Val Tyr Leu 
115 120 125 

Ser Ota Lys His His Tyr Leu Val Ser Leu Gly Arg Ala Lys Arg lie 
130 135 140 

Phe Gin Pro Gly Thr Asn Pro Pro Pro Phe Ser Gin Phe Leu Ala Arg 
145 150 155 160 

Arg Asn Ghi Val Pro Leu Leu His Phe Tyr Thr Val Arg Pro Arg Arg 
165 170 175 

His Thr Arg Ser Ala Glu Asp Pro Pro Ghi Arg Asp Pro Leu Asn Val 
180 185 190 

Leu Lys Pro Arg Pro Arg Ala Thr Pro Val Pro Val Ser Cys Ser Arg 
195 200 205 

Glu Leu Pro Ser Ala Glu Glu Gly Gly Pro Ala Ala Ser Asp Pro Leu 
210 215 220 

Gly Val Leu Arg Arg Gly Arg Gly Asp Ala Arg Gly Gly Ala Gly Gly 
225 230 235 240 

Ala Asp Arg Cys Arg Pro Phe Pro Arg Phe Val 

245 250 

<210> 5 
<211> 17 
<212> PRT 

<213> A~(Homo sapiens) 



Cys Ser Gin Glu Leu Pro Ser Ala Glu Asp Asn Ser Pro Met Ala Ser 
15 10 15 

Asp 

<210> 6 
<211> 25 
<212> DNA 
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<213> A(Homo sapiens) 
<400> 6 

cgggatccac gatgttgggg goocg 25 

<210> 7 
<211> 25 
<212> DNA 

<213> A(Homo sapiens) 

<400> 7 

ggaattcctagalgaacttggcgaa 25 

<210> 8 
<211> 21 
<212> DNA 

<213> A(Homo sapiens) 
<400> 8 

ataccacggc agcacacccg g 2 1 

<210> 9 
<21l> 21 
<212> DNA 

<213> A(Homo sapiens) 

<4O0> 9 

ccgggtgtgc tgccgtggta t 21 

<210> 10 
<2I1> 21 
<212> DNA 

<213> A(Homo sapiens) 
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<400> 10 

gcggcacacc tggagcgccg a 21 

<210> 11 
<211> 21 
<212> DNA 

<J13> /^(Homo sapiens) 



<400> 11 

tcggcgctcc aggtgtgccg c 21 

<210> 12 
<211> 21 
<212> DNA 

<213> A(Homo sapiens) 



<400> 12 

ic agagcgccga g 



<210> 13 
<211> 21 
<212> DNA 

<213> /^(Homo sapiens) 



<210> 14 
<211> 139 
<212> PRT 

<213> A(Homo sapiens) 



<400> 14 

Leu Lys Gly lie Val Thr Arg Leu Phe Ser Gin Gin Gly Tyi Phe Leu 
15 10 15 
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Gin Met His Pro Asp Gly Thine Asp Gly ThrLysAsp Glu Asn Ser 
20 25 30 

Asp Tyr Thr Leu Phe Asn Leu De Pro Val Gly Leu Arg Val Val Ala 
35 40 45 

He Gin Gly Val Lys Ala Ser Leu Tyr Val Ala Met Asn Gly Glu Gly 
50 55 60 

Tyr Leu Tyr Ser Ser Asp Val Phe Thr Pro Glu Cys Lys Phe Lys Glu 
65 70 75 80 

Ser Val Phe Glu Asn Tyr Tyr Val lie Tyr Ser Ser Thr Leu Tyr Arg 
85 90 95 

Gin Gin Glu Ser Gly Arg Ala Trp Phe Leu Gly Leu Asn Lys Glu Gly 
100 105 110 

Gin De Met Lys Gly Asn Arg Val Lys Lys Thr Lys Pro Ser Ser His 
115 120 125 

Phe Val Pro Lys Pro lie Glu Val Cys Met Tyr 

130 135 

<210> 15 
<211> 139 
<212> PRT 

<213> A(Homo sapiens) 



<400> 15 

Leu Lys Gly lie Val Thr Arg Leu Tyr Cys Arg Gin Gly Tyr Tyr Leu 
15 10 15 

Gin Met His Pro Asp Gly Ala Leu Asp Gly Thr Lys Asp Asp Ser Thr 
20 25 30 

Asn Ser Thr Leu Phe Asn Leu lie Pro Val Gly Leu Arg Val Val Ala 
35 40 45 

He Gin Gly Val Lys Thr Gly Leu Tyr He Ala Met Asn Gly Glu Gly 
50 55 60 

Tyr Leu Tyr Pro Ser Glu Leu Phe Thr Pro Glu Cys Lys Phe Lys Glu 
65 70 75 80 

Ser Val Phe Glu Asn Tyr Tyr Val He Tyr Ser Ser Met Leu Tyr Arg 
85 90 95 

Gin Gin Glu Scr Gly Arg Ala Trp Phe Leu Gly Leu Asn Lys Glu Gly 
100 105 110 

Gin Ala Met Lys Gly Asn Arg Val Lys Lys Thr Lys Pro Ala Ala His 
115 120 125 
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Phe Leu Pro Lys Pro Leu Glu Val Ala Met Tyr 
130 135 

<210> 16 

<211> 139 

<212> PRT 

<213> A(Horao sapiens) 



<400> 16 

Leu Lys Gly lie Val Thr Lys Leu Tyr Ser Arg Gin Gly Tyr His Leu 
15 10 15 

Gin Leu Gin Ala Asp Gly Thr lie Asp Gly Thr Lys Asp Glu Asp Ser 
20 25 30 

Thr Tyr Tor Leu Phe Asn Leu lie Pro Val Gly Leu Arg Val Val Ala 
35 40 45 

lie Gin Gly Val Gin Thr Lys Leu Tyr Leu Ala Met Asn Ser Glu Gly 
50 55 60 

Tyr Leu Tyr Thr Ser Glu Leu Phe Thr Pro Glu Cys Lys Phe Lys Glu 
65 70 75 80 

Ser Val Phe Glu Asn Tyr Tyr Val Thr Tyr Ser Ser Met He Tyr Arg 
85 90 95 

Gin Gin Gin Ser Gly Arg Gly Tip Tyr Leu Gly Leu Asn Lys Gin Gly 
100 105 110 

Glu lie Met Lys Gly Asn His Val Lys Lys Asn Lys Pro Ala Ala His 
115 120 125 

Phe Leu Pro Lys Pro Leu Lys Val Ala Met Tyr 
130 135 

<210> 17 

<211> 139 

<212> PRT 

<213> A_(Homo sapiens) 



<400> 17 

Leu Lys Gly lie Val Thr Lys Leu Phe Cys Arg Gin Gly Phe Tyr Leu 
1 5 10 15 

Gin Ala Asn Pro Asp Gly Ser He Gin Gly Thr Pro Glu Asp Thr Ser 
20 25 30 



01814057. 2 
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Ser Phe Thi His Phe Asn Leu lie Pro Val Gly Leu Arg Val Val Thr 
35 40 45 

lie Gin Scr Ala Lys Leu Gly His Tyr Met Ala Met Asn Ala Glu Gly 
50 55 60 

Leu Leu Tyr Ser Ser Pro His Phe Thr Ala Glu Cys Arg Phe Lys Glu 
65 70 75 80 

Cys Val Phe Glu Am Tyr Tyr Val Leu Tyr Ala Ser Ala Lea Tyr Arg 
85 90 95 

Gin Arg Arg Ser Gly Arg Ala Tip Tyr Leu Gly Leu Asp Lys Gin Gly 
100 105 110 

Gh Val Met Lys Gly Am Arg Val Lys Lys Thr Lys Ala Ala Ala His 
115 120 125 

Phe Leu Pro Lys Leu Leu Glu Val Ala Met Tyr 
130 135 

<210> 18 

<211> 141 

<212> PRT 

<213> A.(Homo sapiens) 



<400> 18 

Leu Lys Gly lie Leu Arg Arg Arg Gin Leu Tyr Cys Arg Thr Gly Phe 
15 10 15 

His Leu Glu lie Phe Pro Asn Gly Thr Val His Gly Thr Arg His Asp 
20 25 30 

His Ser Arg Phe Gly He Leu Glu Phe He Ser Leu Ala Val Gly Leu 
35 40 45 

He Ser lie Arg Gly Val Asp Ser Gly Leu Tyr Leu Gly Met Asn Glu 
50 55 60 

Arg Gly Glu Leu Tyr Gly Ser Lys Lys Leu Thr Arg Glu Cys Val Hie 
65 70 75 80 

Arg Glu Gin Phe Glu Glu Asn Tyr Asn Asn Thr Tyr Ala Ser Thr Leu 
85 90 95 

Tyr Lys His Ser Asp Ser Glu Arg Gin Tyr Tyr Val Ala Leu Asn Lys 
100 105 110 

Asp Gly Ser Pro Arg Glu Gly Tyr Arg Thr Lys Arg His Gin Lys Phe 
115 120 125 

Thr His Phe Leu Pro Arg Pro Val Asp Pro Ser Lys Leu 
130 135 140 
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<210> 19 
<211> 141 
<212> PRT 

<213> A(Homo sapiens) 



<400> 19 

Leu Lys Gly lie Leu Arg Arg Arg Gin Leu Tyr Cys Are Thr Gly Phe 
15 10 15 

His Leu Glu lie Phe Pro Asn Gly Thr He Gin Gly Thr Are Lys Asa 
20 25 30 

His Ser Arg Phe Gly He Leu Glu Phe lie Ser lie Ala Val Gly Leu 
35 40 45 

Val Ser lie Arg Gly Val Asp Ser Gly Leu Tyr Leu Gry Met Asn Glu 
50 55 60 

Lys Gly Glu Leu Tyr Gly Ser Glu Lys Leu Thr Gin Glu Cys Val Phe 
65 70 75 80 

Aig Glu Gin Phe Glu Glu Asn Trp Tyr Asn Thr Tyr Ser Set Am Leu 
85 90 95 

Tyr Lys His Val Thr Thr Gly Arg Arg Tyr Tyr Val Ala Leu Asn Lys 
100 105 110 

Asp Gly Thr Pro Arg Glu Gly Thr Arg Thr Lys Arg His Gin Lys Phe 
115 120 125 

Thr His Phe Leu Pro Arg Pro Val Asp Pro Asp Lys Val 
130 135 140 

<210> 20 

<211> 135 

<212> PRT 

<M> A.(Homo sapiens) 



<400> 20 

Leu Gin Gly Asp Val Arg Trp Aig Lys Leu Phe Ser Phe Thr Lys Tyr 
1 5 10 15 

Phe Leu Lys lie Glu Lys Asn Gly Lys Val Ser Gly Thr Lys Lys Glu 
20 25 30 

Asn Cys Pro Tyr Ser Be Leu Glu lie Thr Ser Val Ghi lie Gly Val 
35 40 45 
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Val Ala Val Lys Ala lie Asn Ser Asn Tyr Tyr Leu Ala Met Asn Lys 
50 55 60 

Lys Gly Lys Leu Tyr Gly Ser Lys Ghi Phe Asn Asn Asp Cys Lys Leu 
65 70 75 • 80 

Lys Glu Arg lie Glu Glu Asn Gly Tyr Asn Thr Tyr Ala Ser Phe Asn 
85 90 95 

Tip Gin His Asn Gly Gin Met Tyr Val Ala Leu Asn Gly Tyr Gly Ala 
100 105 110 

Pro Arg Arg Gly Gin Lys Thr Arg Arg Lys Asn Thr Ser Ala His Phe 
115 120 125 

Leu Pro Met Val Val His Ser 
130 135 

<210> 21 

<211> 136 

<212> PUT 

<213> A(Homo sapiens) 



<400> 21 

Met Glu Gly Gly Asp lie Arg Val Arg Arg Leu Phe Cys Arg Thr Gin 
1 5 10 15 

Tip Tyr Leu Arg lie Asp Lys Arg Gly Lys Val Lys Gly Thr Gin Glu 
20 25 30 

Met Lys Asn Asn Tyr Asn lie Met Glu lie Arg Thr Va! Ala Val Gly 
35 40 45 

lie Val Ala He Lys Gly Val Glu Ser Glu Phe Tyr Leu Ala Met Asn 
50 55 60 

Lys Glu Gly Lys Leu Tyr Ala Lys Glu Lys Cys Asn Gk Asp Cys Asn 
65 70 75 80 

Phe Lys Glu Leu lie Leu Glu Asn His Tyr Asn Thr Tyr Ala Ser Ala 
85 90 95 

Lys" Txp Thr His Asn Gly Gly Glu Met Phe Val Ala Leu Asn Gin Lys 
100 105 110 

Gly He Pro Val Arg Gly Lys Lys Thr Lys Lys Glu Gin Lys Thr Ala 
115 120 125 

His Phe Leu Pro Met Ala lie Thr 
130 135 



<210> 22 
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<211> 150 
<212> PRT 

<213> A(Homo sapiens) 



<400> 22 

Leu Gly Gly Ala Pro Arg Arg Arg Lys Leu Tyr Cys Ala Thr Lys Tyr 
1 5 10 15 

His Leu Gb Leu His Pro Ser Gly Arg Val Asn Gly Ser Leu Glu Asn 
20 25 30 

Ser Ala Tyr Ser lie Leu Glu De Thr Ala Val Glu Val Gly lie Val 
35 40 45 

Ala lie Arg Gly Leu Phe Ser Gly Arg Tyr Leu Ala Met Asn Lys Arg 
50 55 60 

Gly Arg Leu Tyr Ala Ser Glu His Tyr Ser Ala Glu Cy3 Glu Phe Val 

65 70 75 80 

Glu Arg lie His Glu Leu Gly Tyr Asn Thr Tyr Ala Ser Arg Leu Tyr 
85 90 95 

Arg Thr Val Ser Ser Thr Pro Gly Ala Arg Arg Gin Pro Ser Ala Glu 
100 105 110 

Arg Leu Trp Tyr Val Ser Val Asn Gly Lys Gly Arg Pro Arg Arg Gly 
115 120 125 

Phe Lys Thr Arg Arg Thr Gb Lys Ser Ser Leu Phe Leu Pro Arg Val 
130 135 140 

Leu Asp His Arg Asp His 
145 150 

<210> 23 

<211> 137 

<212> PRT 

<213> A(Homo sapiens) 



<400> 23 

Pro Pro Gly Asn Tyr Lys Lys Pro Lys Leu Leu Tyr Cys Ser Asn Gly 
15 10 15 

Gly Ser Phe Leu Arg lie Leu Pro Asp Gly Thr Val Asp Gly Thr Arg 
20 25 30 

Asp Arg Ser Asp Gb His lie Gb Leu Gb Leu Ser Ala Glu Ser Val 
35 40 45 
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Gly Glu Val Tyr lie Lys Ser Thr Glu Thr Gly Gin Tyr Leu Ala Met 
50 55 60 

Asp Thr Asp Gly Leu Leu Tyr Gly Ser Gin Thr Pro Asn Glu Glu Cys 
65 70 75 80 

Leu Phe Leu Glu Arg Leu Glu Ghi Glu His Tyr Asn Thr Tyr lie Ser 
85 90 95 

Lys Lys His Ala Glu Lys Asn Trp Phe Val Gly Leu Lys Lys Asn Gly 
100 105 110 

Ser Cys Lys Arg Gly Pro Arg Thr His Tyr Gly Gin Lys Ala lie Leu 
115 120 125 

Phe Leu Pro Leu Pro Val Ser Ser Asp 
130 135 

<210> 24 

<211> 134 

<212> PRT 

<213> A(Homo sapiens) 



<400> 24 

Pro Pro Gly His Phe Lys Asp Pro Lys Arg Leu Tyr Cys Lys Asn Gly 
15 10 15 

Gly Phe Phe Leu Arg Do His Pro Asp Gly Arg Val Asp Gly Val Arg 
20 25 30 

Glu Lys Ser Asp Pro His lie Lys Leu Gin Leu Gin Ala Glu Glu Arg 
35 40 45 

Gly Val Val Ser He Lys Gly Val Cys Ala Asn Arg Tyr Leu Ala Met 
50 55 60 

Lys Glu Asp Gly Arg Leu Leu Ala Ser Lys Cys Val Thr Asp Glu Cys 
65 70 75 80 

Phe Phe Phe Glu Arg Leu Glu Ser Asn Asn Tyr Asn Thr Tyr Arg Ser 
85 90 95 

Arg Lys Tyr Thr Ser Trp Tyr Val Ala Leu Lys Arg Thr Gly Gin Tyr 
100 105 110 

Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin Lys Ala lie Leu Phe Leu 
115 120 125 

Pro Met Ser Ala Lys Ser 
130 

<210> 25 
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<211> 130 
<212> PRT 

<213> A(Homo sapiens) 



<400> 25 

Leu Leu Gly He Lys Arg Leu Arg Arg LeuTyr Cys Asn Val Gly lie 
15 10 15 

Gly Phe His Leu Gin Ala Leu Pro Asp Gly Arg lie Gly Gly Ala His 
20 25 30 

Ala Asp Thr Arg Asp Ser Leu Leu Glu Leu Ser Pro Val Glu Arg Gly 
35 40 45 

Val Val Ser He Phe Gly Val Ala Ser Arg Phe Phe Val Ala Met Ser 
50 55 60 

Ser Lys Gly Lys Leu Tyr Gly Ser Pro Phe Phe Thr Asp Glu Cys Thr 
65 70 75 80 

Phe Lys Glu He Leu Leu Pro Asn Asn Tyr Asn Ala Tyr ah Ser Tyr 
85 90 95 

Lys Tyr Pro Gly Met Phe lie Ala Leu Ser Lys Asn Gly Lys Thr Lys 
100 105 110 

Lys Gly Asn Arg Val Ser Pro Thr Met Lys Val Thr His Phe Leu Pro 
115 120 125 

Arg Leu 
130 

<210> 26 

<211> 130 

<212> PRT 

<213> /^(Homo sapiens) 



<400> 26 

Leu Val Gly lie Lys Arg Gin Arg Arg Leu Tyr Cys Asn Val Gly He 
15 10 15 

Gly Phe His Leu Gin Val Leu Pro Asp Gly Arg He Ser Gly Thr His 
20 25 30 

Glu Glu Asn Pro Tyr Ser Leu Leu Glu He Ser Thr Val Glu Arg Gly 
35 40 45 

Val Val Ser Leu Phe Gly Val Arg Ser Ala Leu Phe Val Ala Met Asn 
50 55 60 
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Ser Lys Gly Arg Leu Tyr Ala Thr Pro Ser Phe Gin Glu Gin Cys Lys 
65 70 75 80 

Phe Arg Glu Thr Leu Leu Pro Asn Asn Tyr Asn Ala Tyr Glu Ser Asp 
85 90 95 

Leu Tyr Gin Gly Thr Tyr lie Ala Leu Ser Lys Tyr Gly Arg Val Lys 
100 105 110 

Arg Gly Ser Lys Val Ser Pro lie Met Thr Val Thr His Phe Leu Pro 
115 120 125 

Arg He 

130 

<210> 27 
<211> 144 
<212> PRT 

<213> A(Homo sapiens) 



<400> 27 

Ser Pro Ser Gly Arg Arg Thr Gly Ser Leu Tyr Cys Arg Val Gly lie 
15 10 15 

Gly Phe His Leu Gin He Tyr Pro Asp Gly Lys Val Asn Gly Ser His 
20 25 30 

Glu Ala Asn Met Leu Ser Val Leu Glu lie Phe Ala Val Ser Gin Gly 
35 40 45 

lie Val Gly lie Arg Gly Val Phe Ser Am Lys Phe Leu Ala Met Sei 
50 55 60 

Lys Lys Gly Lys Leu His Ala Ser Ala Lys Phe Thr Asp Asp Cys Lys 
65 70 75 80 

Phe Arg Glu Arg Phe Gin Glu Asn Ser Tyr Asn Thr Tyr Ala Ser Ala 
85 90 95 

He His Arg Thr Glu Lys Thr Gly Arg Glu Tip Tyr Val Ala Leu Asn 
100 • 105 110 

Lys Arg Gly Lys Ala Lys Arg Gly Cys Ser Pro Arg Val Lys Pro Gin 
115 120 125 

His He Ser Tor His Phe Leu Pro Arg Phe Lys Gin Ser Glu Gin Pro 
130 135 140 

<210> 28 



<211> 137 
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<212> PRT 

<213> A.(Homo sapiens) 



<400> 28 

Val Ser Arg Lys Gin Leu Arg Leu Tyr Gin Leu Tyr Ser Arg Thr Ser 
15 10 15 

Gin Lys His He Gin Val Leu Gly Aig Arg lie Ser Ala Arg Gly Gin 
20 25 30 

Asp Gly Asp Lys Tyr Ala Gin Leu Leu Val Glu Thr Asp Thr Phe Gly 
35 40 45 

Ser Gin Val Arg lie Lys Gly Lys Glu Thr Lys Phe Tyr Leu Cys Met 
50 55 60 

Am Arg Lys Gly Lys Leu Val Gly Lys Pro Asp Gly Thr Ser Lys Glu 
65 70 75 80 

Cys Val Phe lie Glu Lys Val Leu Glu Asn Asn Tyr Thr Ala Leu Met 
85 90 95 

Ser Ala Lys Tyr Ser Gly Tip Tyr Val Gry Phe Thr Lys Lys Gly Arg 
100 105 110 

Pro Arg Lys Gly Pro Lys Thr Arg Glu Asn Gin Gin Asp Val His Phe 
115 120 125 

Met Lys Arg Tyr Pro Lys Gly Gin Pro 
130 135 

<210> 29 

,<211> 139 

<212> PRT 

<213> A(Homo sapiens) 



<400> 29 

Leu Ser Arg Arg Leu lie Arg Thr Tyr Gin Leu Tyr Ser Arg Thr Ser 
15 10 15 

Gly Lys His Val Gin Val Leu Ala Asn Lys Arg He Asn Ala Met Ala 
20 25 30 

Glu Asp Gly Thr Pro Phe Ala Lys Leu lie Val Glu Thr Asp Thr Lys 
35 40 45 

Gly Ser Arg Val Arg Val Arg Gly Ala Glu Thr Gly Leu Tyr lie Cys 

50 55 60 

Met Asn Lys Lys Gly Lys Leu He Ala Lys Ser Asn Gly Lys Gly Lys 
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65 70 75 80 

Asp Cys Val Phe Thr Phe He Val Leu Glu Asn Asn Tyr Thr Ala Leu 
85 . 90 95 

Gin Asn Ala Lys Tyr Gly Glu Tip Tyr Met Asn Phe Thr Arg Lys Gly 
100 105 110 

Arg Pro Arg Lys Gly S er Lys Thr Arg Gin His Gin Arg Glu Val His 
115 120 125 

Phe Met Lys Arg Leu Pro Arg Gly His His Thr 
130 135 

<210> 30 

<211> 138 

<212> PRT 

<213> A(Homo sapiens) 



<40Q> 30 

Leu Set Arg Arg Gin He Arg Glu Tyr Gin Leu Tyr Ser Arg Thr Ser 
15 10 15 

Gly Lys His Val Gin Val Thr Gly Arg Arg lie Ser Ala Thr Ala Glu 
20 25 30 

Asp Gly Asn Lys Phe Lys Lys Leu He Val Glu Thr Asp Thr Phe Gly 
35 40 45 

Ser Arg Val Arg Be Lys Gly Ala Glu Ser Glu Lys Tyr lie Cys Met 
50 55 60 

Asn Lys Arg Gly Lys Leu lie Gly Lys Pro Ser Gly Lys Ser Lys Asp 
65 70 75 80 

Cys Val Phe Thr Glu lie Val Leu Glu Asn Asn Tyr Thr Ala Phe Gin 
85 90 95 

Asn Ala Arg His Glu Gly Trp Phe Met Ala Phe Thr Arg Gin Gly Arg 
100 105 110 

Pro Arg Gin Ala Ser Arg Ser Arg Gin Asn Gin Arg Glu Ala His Phe 
115 120 125 

lie Lys Arg Leu Tyr Gin Gly Gin Leu Pro 
130 135 

<210> 31 

<21I> 135 



<212> PRT 
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<213> A(Homo sapiens) 



<400> 31 

Gly Trp Gly Lys lie TTir Arg Leu Gin Tyr Leu Tyr Ser Ala Gly Pro 
15 10 15 

Tyr Val Ser Asn Cys Phe Leu Arg De Arg Ser Asp Gly Ser Val Asp 
20 25 30 

Cys Glu Glu Asp Gin Asn Glu Arg Asn Leu Leu Glu Phe Arg Ala Val 
35 40 45 

Ala Leu Lys Thr De Ala lie Lys Asp Val Ser Ser Val Arg Tyr Leu 
50 55 60 

Cys Met Ser Ak Asp Gly Lys lie Tyr Gly Leu lie Arg Tyr Ser Glu 
65 70 75 80 

Glu Asp Cys Thr Phe Arg Glu Glu Met Asp Cys Leu Gly Tyr Asn Gin 
85 90 95 

Tyr Arg Ser Mel Lys His His Leu Hia He De Phe lie Gin Ala Lys 
100 105 110 

Pro Arg Glu Gin Leu Gin Asp Gin Lys Pro Ser Asn Phe De Pro Val 
115 120 125 

Phe His Arg Ser Phe Phe Glu 
130 135 

<210> 32 

<211> 139 

<212> PRT 

<213> A(Homo sapiens) 



<400> 32 

Gly Trp Gly Asp Pro He Arg Leu Arg His Leu Tyr Thr Ser Gly Pro 
1 5 10 15 

His Gly Leu Ser Ser Cys Phe Leu Arg De Arg Ala Asp Gly Val Val 
20 25 30 

Asp Cys Ala Arg Gly Gin Ser Ala His Ser Leu Leu Glu lie Lys Ala 
35 40 45 

Val Ala Leu Arg Thr Val Ala He Lys Gly Val His Ser Val Arg Tyr 
50 55 60 



Leu Cys Asn Gly Ala Asp Gly Lys Asn Gin Gly Leu Leu Gin Tyr Ser 
65 70 75 80 
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Glu Glu Asp Cys Ala Phe Glu Ghi Ghi He Arg Pro Asp Gly Tyr Am 
85 90 95 

Val Tyr Arg Ser Glu Lys His Arg Leu Pro Val Ser Leu Ser Ser Ala 
100 105 110 

Lys Gin Arg Gin Leu Tyr Lys Asn Arg Gly Phe Leu Pro Leu Ser His 
115 120 125 

Phe Leu Pro Met Leu Pro Met Val Pro Glu Glu 
130 135 

<210> 33 

<211> 136 



<212> PRT 

<213> A(Homo sapiens) 



<400> 33 

Gin Phe Gly Gly Gin Val Arg Gin Arg Tyr Leu Tyr Thr Asp Asp Ala 
15 10 15 

Gin Gin Thr Glu Ala His Leu Glu lie Arg Glu Asp Gly Thr Val Gly 
20 25 30 

Gly Ala Ala Asp Gin Ser Pro Glu Ser Leu Leu Gin Leu Lys Ala Leu 
35 40 45 

Lys Pro Gly Val He Gin He Leu Gly Val Lys Thr Ser Arg Phe Leu 
50 55 60 

Cys Gin Arg Glu Asp Gly Ala Leu Tyr Gly Ser Leu His Phe Asp Pro 
65 70 75 80 

Ghi Ala Cys Ser Phe Arg Glu Leu Leu Leu Glu Asp Gly Tyr Asn Val 
85 90 95 

Tyr Gin Ser Glu Ala His Gly Leu Pro Leu His Leu Pro Gly Asn Lys 
100 105 110 

Ser Pro His Arg Asp Pro Ala Pro Arg Gly Pro Ala Arg Phe Leu Pro 
115 120 125 

Leu Pro Gly Leu Pro Pro Ala Leu 
130 135 

<210> 34 



<211> 145 
<212> PRT 



<213> A(Homo sapiens) 
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<400> 34 

Ser Tip Gly Gly Leu lie His Leu Tyr Thr Ala Thr Ala Arg Asn Ser 
15 10 15 

Tyr His Leu Gin lie His Lys Asn Gly His Val Asp Gly Ala Pro His 
20 25 30 

Gly Thr lie Tyr Ser Ala Leu Met lie Arg Ser Glu Asp Ala Gly Phe 
35 40 45 

Val Val lie Thr Gly Val Met Ser Arg Arg Tyr Leu Cys Met Asp Phe 
50 55 60 

Arg Gly Asn lie Phe Gly Ser His Tyr Phe Asp Pro Glu Asn Cys Arg 
65 70 75 80 

Pie Gin His Gin Thr Leu Glu Asn Gly Tyr Asp Val Tyr His Ser Pro 
85 90 95 

Gin Tyr His Phe Leu Val Ser Leu Gly Arg Ala Lys Arg Ala Phe Leu 
100 105 110 

Pro Gly Met Asn Pro Pro Pro Tyr Ser Gin Phe Leu Ser Arg Arg Asn 
115 120 125 

Glu He Pro Leu He His Phe Asn Thr Pro lie Pro Arg Arg His Thr 
130 135 140 
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S5A 

CGGCAAAAAGGAGGGAATCCAGTCTAGGATCCTCACACCAGCTACTTGC 
AA.GGGAGAAGGAAAAGG C CAGT AAGGCCTGGG C CAGGAGAGT C C CGACA 
GGAGTGTCAGGTTTCAATCTCAGCACCAGCCACTCAGAGCAGGGCACGA 
TGTTGGGGGCCCGCCTCAGGCTCTGGGTCTGTGCCTTGTGCAGCGTCTG 
CAGCATGAGCGTCCTCAGAGCCTATCCCAATGCCTCCCCACTGCTCGGC 
TCCAGCTGGGGTGGCCTGATCCACCTGTACACAGCCACAGCCAGGAACA 
GCTACCACCTGCAGATCCACAAGAATGGCCATGTGGATGGCGCACCCCA 
TCAGACCATCTACAGTGCCCTGATGATCAGATCAGAGGATGCTGGCTTT 
GTGGTGATTACAGGTGTGATGAGCAGAAGATACCTCTGCATGGATTTCA 
GAGGCAACATTTTTGGATCACACTATTTCGACCCGGAGAACTGCAGGTT 
CCAACACCAGACGCTGGAAAACGGGTACGACGTCTACCACTCTCCTCAG 
TATCACTTCCTGGTCAGTCTGGGCCGGGCGAAGAGAGCCTTCCTGCCAG 
GCATGAACCCACCCCCGTACTCCCAGTTCCTGTCCCGGAGGAACGAGAT 
CCCCCTAATTCACTTCAA.CACCCCCATACCACGGCGGCACACCCGGAGC 
GCCGAGGACGACTCGGAGCGGGACCCCCTGAACGTGCTGAAGCCCCGGG 
CCCGGATGACCCCGGCCCCGGCCTCCTGTTCACAGGAGCTCCCGAGCGC 
CGAGGACAACAGCCCGATGGCCAGTGACCCATTAGGGGTGGTCAGGGGC 
GGTCGAGTGAACACGCACGCTGGGGGAACGGGCCCGGAAGGCTGCCGCC 
CCTTCX3CCAAGTTCATCTAGGGTCGCTGGAAGGGCACCCTCTTTAACCC 
ATCCCTCAGCAAACGCAGCTCTTCCCAAGGACCAGGTCCCTTGACGTTC 
CGAGGATGGGAAAGGTGACAGGGGCATGTATGGAATTTGCTGCTTCTCT 
GGGGT CC CT T C CACAGGAGGT CCTGTGAGAACCAACCTTTGAGG C C CAA 
GTCATGGGGTTTCACCGCCTTCCTCACTCCATATAGAACACCTTTCCCA 
ATAGGAAACCCCAACAGGTAAACTAGAAATTTCCCCTTCATGAAGGTAG 
AGAGAAGGGGTCrCTCCCAA.CATATTTCTCTTCCTTGTGCCTCTCCTCT 
TTATCACTTTTAAGCATAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
GCAGTGGGTTCCTGAGCTCAAGACTTTGAAGGTGTAGGGAAGAGGAAAT 
CGGAGATCCCAGAAGCTTCTCCACTGCCCTATGCATTTATGTTAGATGC 
CCCGATCCCACTGGCATTTGAGTGTGCAAACCTTGACATTAACAGCTGA 
ATGGGGCAAGTTGATGAAAACACTACTTTCAAGCCTTCGTTCTTCCTTG 
AGCATCTCTGGGGAAGAGCTGTCAAAAGACTGGTGGTAGGCTGGTGAAA 
ACTTGACAGCTAGACTTGATGCTTGCTGAAATGAGGCAGGAATCATAAT 
AGAAAACTCAGCCTCCCTACAGGGTGAGCACCTTCTGTCTCGCT 



100 



& m 4s m m mvim 



HJ5B 



MLGARLRLWVCALCSVCSMSVLRAYPNASPLLGSSWGGLIHLYTATARN 
SYHLQIHKNGHVDGAPHQTIYSALMIRSEDAGFWITGVMSRRYLCMDF 
RGNI FGSHYFDPENCRFQHQTLENGYDVYHS PQYHFLVSLGRAKRAFLP 
GMNPPPYSQFLSRRNEIPLIHFNTPIPRRHTRSAEDDSERDPLMVLKPR 
ARMTPAPASCSQELPSAEDNSPMASDPLGWRGGRVNTHAGGTGPEGCR 
PFAKFI 
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S6A 

AGCCTGTCTGGGAGTGTCAGATTTCAAACTCAGCATTAGCCACTCAGTG 
CTGTGCAATGCTAGGGACCTGCCTTAGACTCCTGGTGGGCGTGCTCTGC 
ACTGTCTGCAGCTTGGGCACTGCTAGAGCCTATCCGGACACTTCCCCAT 
TGCTTGGCTCCAACTGGGGAAGCCTGACCCACCTGTACACGGCTACAGC 
CAGGACCAGCTATCACCTACAGATCCATAGGGATGGTCATGTAGATGGC 
ACCGC CCAT CAGACCATCTACAGTGC CCTGATGATTACAT CAGAGGACG 
CCGGCTCTGTGGTGATAACAGGAGCCATGACTCGAAGGTTCCTTTGTAT 
GGATCTCCACGGCAACATTTTTGGATCGCTTCACTTCAGCCCAGAGAAT 
TGCAAGTTCCGCCAGTGGACGCTGGAGAATGGCTATGACGTCTACTTGT 
CGCAGAAGCATCACTACCTGGTGAGCCTGGGCCGCGCCAAGCGCATCTT 
CCAGCCGGGCACCAACCCGCCGCCCTTCTCCCAGTTCCTGGCTCGCAGG 
AACGAGGTCCCGCTGCTGCATTTCTACACTGTTCGCCCACGGCGCCACA 
CGCGCAGCGCCGAGGACCCACCGGAGCGCGACCCACTGAACGTGCTCAA 
GCCGCGGCCCCGCGCCACGCCTGTGCCTGTATCCTGCTCTCGCGAGCTG 
CCGAGCGCAGAGGAAGGTGGCCCCGCAGCCAGCGATCCTCTGGGGGTGC 
TGCGCAGAGGCGGTGGAGATGCTCGCGGGGGCGCGGGAGGCGCGGATAG 
GTGTCGCCCCTTTCCCAGGTTCGTCTAGGTCCCCAGGCCAGGCTGCGTC 
CGCCTCCATCCTCCAGTCGGTTCAGCCCACGTAGAGGAAGGACTAGGGT 
ACCTCGAGGATGTCTGCTTCTCTCCCTTCCCTATGGGCCTGAGAGTCAC 
CTGCGAGGTTCCAGCCAGGCACCGCTATTCAGAATTAAGAGCCAAGGGT 
GGGAGGCTGGAGAGGTGGCGCAGACAGTTCTCAGCACCCACAAATACCT 
GTAATTCTAGCTCCAGGGGAATCTGTACTCACACACACACACATCCACA 
CACACACACACACACATACATGTAATTTTAAATGTTAATCTGATTTAAA 
GACCCCAACAGGTAAACTAGACACGAAGCTCTTTTTATTTTATTTTACT 
AACAGGTAAACCAGACACTTGGCCTTTATTAGCCGGGTCTCTTGCCTAG 
CATTTTAATCGATCAGTTAGCAGGAGGAAAGAGTTCACGCCTTGAACAC 
AGGGAAGAGGCCATCTCTGCAGCTTCTAGTTACTATTCTGGGATTCACG 
GGTGTTTGAGTTTGAGCACCTTGACCTTAATGTCTTCACTAGGCAAGTC 
GAAGAAAGACGCGCATTTCTTCTCTTTGGGAAGAGCTTTGGATTGGCGG 
GAGGCTGAGAAGGACACCTAAACCGAACACATTTCAGAGTTCAGCCTCC 
CTGAGGAATGATTCGCCAATGATTCTGTGATAGGACCAGTCAGTAGCTT 
TTGAATTTGCCCTGGCTCAGCAAAGTCTACCTTGCTAGGG 
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MLGTCLRLLVGVLCTVCSLGTARAYPDTSPLLGSNWGSLTHLYTATART 
SYHLQIHRDGHVDGTPHQTIYSALMITSEDAGSWITGAMTRRFLCMDL 
HGNIFGSLHFSPENCKFRQWTLENGYDVYLSQKHHYLVSLGRAKRIFQP 
GTNPPPFSQFLARRNEVPLLHFYTVRPRRHTRSAEDPPERDPLNVLKPR 
PRATPVPVSCSRELPSAEEGGPAASDPLGVLRRGRGDARGGAGGADRCR 
PFPRFV 
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